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had or had not been present during life. The result has been the 
inclusion under the term angina pectoris of cases which differ consid- 
erably among themselves, and which often have as their only common 
feature the occurrence of pain or discomfort in the region of the heart. 
Expressions like “pseudo-angina,” “reflex angina,” “vasomotor angina”’ 
and “secondary angina” have been coined to cover the various types of 
cardiac pain which bear more or less resemblance to the “true” angina. 
To some, angina pectoris is practically synonomous with “heart pain,” 
merely a symptom complex elicited by a wide variety of conditions. To 
them angina pectoris does not stand for a clear and well defined clinical 
picture; at times it may have the terrible significance that is commonly 
attached to the term; at other times it does not have any other significance 
than the expression in pain of an entirely benign condition. 

We feel that such a conception of angina is entirely erroneous. The 
fact remains that out of the confused mélée of clinical conditions to 


which the term “angina pectoris” has been applied, one condition stands 
forth, clearly marked from the others. It is the one that corresponds 
to Heberden’s original description, and its import is unmistakable: the 


patient with this condition is doomed. 


But there is a disorder of the breast marked with strong and peculiar symp 
toms, considerable for the kind of danger belonging to it, and not extremely rare, 
which deserves to be mentioned more at length. The seat of it, and the sense of 
strangling, and anxiety with which it is attended, may make it not improperly t 
be called angina pectoris. 

Those who are afflicted with it are seized while they are walking (more 
especially if it be up hill, and soon after eating), with a painful and most dis 
agreeable sensation in the breast, which seems as if it would extinguish life, if it 
were to increase or to continue; but the moment they stand still, all this uneasiness 
vanishes. 

In all other respects the patients are at the beginning of this disorder, perfectly 
well, and in particular have no shortness of breath from which it is totally differ 
ent. The pain is sometimes situated in the upper part, sometimes in the middle, 
sometimes at the bottom of the os sterni, and often more inclined to the left than 
to the right side. It likewise very frequently extends from the breast to the 
middle of the left arm, as I have had opportunities of observing by feeling the 
pulse during the paroxysm. Males are most liable to this disease, especially such 
as have passed their fifticth year. After it has continued a year or more, it will 
not cease as instantaneously upon standing still, and it will come on not only when 
persons are walking, but when they are lying down. . . . Some have been 
seized while they were standing still or sitting, also upon first waking out of 
sleep. . . . The termination of the angina pectoris is remarkable. For if no 
accident intervenes, but the disease go on to its height, the patients all suddenly 
fall down, and perish almost immediately.’ 


In this masterly description of Heberden’s, are found the essential 
features of angina pectoris. It is the condition depicted therein that we 


2. Heberden, William: Commentaries, p. 292 
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wish to discuss, and to which the term “angina pectoris” ri 
belongs. It is characterized by (a) paroxysmal pain, usually pectoral, 
provoked by an increase of the demands on the heart and relieved by 
a diminishing of the work of the heart, and (>) the likelihood of 
termination by sudden death. 

The pain is brought on by effort. By effort, we mean anything 
that demands more work of the heart than is imposed on it at rest 
This may be actual muscular exercise, such as walking. Since climbing 
an incline places a greater burden on the heart than walking on a level, 
the pain usually shows itself first when the patient mounts a flight of 
stairs or climbs a hill. The pain is even more easily produced when 
the muscular exercise is undertaken against a wind, in the cold or 
after a hearty meal. Emotion alone may precipitate an attack. But 
whatever may be the stimulus that calls forth a paroxysm of pain, it is 
always one that increases the work of the heart. The pain is usually 
substernal, but it may be referred to the precordia or epigastrium; it 
often radiates to the upper extremities, or jaw, or to more remote areas 
of the body, and may, indeed, be felt only here. Early in the disease it 
may be described as a sense of oppression, but when it becomes well 
marked, it is, characteristically, constrictive he pain is rapidly 
relieved by rest, and is often accompanied by a sense of impending 
dissolution, the ‘“angor animi’” on which so much stress was laid by 
Allbutt and Huchard. The anguish is described (Allbutt ®) as being 
“even in slight or incipient cases, an organic dread or sense of ill-omen, 
as contrasted with rational apprehension,” “‘a strange indescribable fear.” 

The condition is likely to end in sudden death. Any hypothesis that 
attempts to explain the nature of angina pectoris must account for this 
remarkable feature of the disorder. The likelihood of sudden death 
is the one distinguishing feature that differentiates ‘true’ angina from 
all forms of “false” angina. The lack of appreciation of this point 
as a cardinal characteristic of the disease has led to the confusion of 
Heberden’s angina with other types of cardiac pain that should never 
have been called angina pectoris. The likelihood of sudden death is 
feature that is indissolubly linked with the underlying mechanism of the 
disease. Only by including in angina pectoris such cases as are “likely 
to end in sudden death” does one isolate those cases that correspond 
to the original description of the disease, and eliminate the cases that 
bear onlv a more or less close resemblance to Heberden’s angina. It is 


of course, impossible, in a given instance, to predict with absolute 


certaintv the ultimate outcome of the case; but when the diagnosis 


“angina pectoris” is made, there shou d automatically be the implication 
3. Allbutt, Sir Clifford Diseases of the Arteries, Including Angina Pector 


ed. 1, New York, The Macmillan Company, 1915, v 1 and 
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that the patient may, and probably will, die suddenly. We shall later 
explain in more detail our reason for making the likelihood of sudden 
death such an integral feature of the definition of the disease. 

The foregoing characteristics, then, are those that distinguish angina 
pectoris from other types of cardiac pain. It must be stated that certain 
exceptions exist. On occasion, the pain of true angina pectoris may 
arise spontaneously, as during sleep; that is to say, without provocation 
of one of the usual stimuli::muscular effort, cold, emotion or a hearty 
meal. But even these exceptions are probably more apparent than real 
in many cases. In some instances, the pain may not subside on rest, 
or the outcome is not sudden death. In fact, actual cure may take 
place. These exceptional instances will also be discussed later. 

All the other manifestations that may occur in angina pectoris are 
of minor importance: changes in respiration, in blood pressure, in 
heart rate and rhythm, in the vasomotor system, of posture, etc. They 
are inconstant and do not belong to the major picture. 


THE PATHOGENESIS OF ANGINA PECTORIS 

It is our belief that angina pectoris is always due to anoxemia of 
the myocardium; that is, the attack occurs when the oxygen supply to 
the heart is inadequate to meet the oxygen demands of the heart. In 
the usual case of angina, the anoxemia is relative, being sufficient for 
the needs of the heart at rest and insufficient when the work of the 
heart is increased. In acute coronary occlusion, however, the anoxemia 
is absolute, since the oxygen supply is inadequate even when the heart 
is at rest. 

All cases of genuine angina have anoxemia of the myocardium as 
their basis ; nevertheless, anoxemia of the myocardium may exist without 
causing angina, and it must be confessed at once that all factors deter- 
mining whether or not angina will develop are not clear. Thus, 
anoxemia may be present in congenital heart disease or pernicious 
anemia, for example, and yet angina is extremely rare in these 
conditions. It would seem that when anoxemia affects all the tissues of 
the body as well as the heart, or when the heart is uniformly affected, 
so far as one may judge, angina is usually absent. When the heart is 
affected in such cases, the symptoms are practically always those of 
so-called congestive heart failure. On the other hand, angina tends to 
appear when, in spite of anoxemia being present, the contractile power 
of the heart remains good, evidenced by more or less complete freedom 
from dyspnea or other symptoms of a failing myocardium. These 
conditions occur most commonly when only a restricted part of the 
heart muscle suffers from lack of oxygen, as in coronary sclerosis; 
the remainder is relatively uninvolved and hence the contractile power 
of the heart remains good. There are exceptions to these rules: there 
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are rare instances of angina pectoris in patients with pernicious anemia ; 
and a patient with coronary sclerosis may suffer only from so-called 
congestive heart failure, angina never appearing. 

The idea of anoxemia as the cause of angina is not new. All 
nary theories are based on the contention that ischemia of the 
muscle is the cause of angina. “An author who would wish to ap 


ate for himself, with respect to the priority of this (coronary ) 
] 
4 


the labor of a whole century, would commit an injustice for his ow! 
profit” (Huchard*). However, the idea of coronary spasm has beet 
incorporated in practically every recent theory that attributes angina 

ischemia, and we shall show that such an idea must be regarded with 
skepticism. It is possible, however, to demonstrate anoxemia in al 
genuine cases of angina pectoris, without resorting to a theory of sucl 


questionable validity. 


THE PATHOLOGY OF ANGINA PECTORIS 


The pathologic conditions associated with angina pectoris may be 
grouped as follows: 

1. Coronary disease. 

(a) Sclerosis of the coronary arteries, with or without complet 
(b) Occlusion or encroachment of the mouths of the coronary 
either syphilitic aortitis or arteriosclerosis. 

2. Aortic insufficiency. 

3. Miscellaneous conditions. 

Coronary disease and aortic insufficiency make up the vast majority 
of cases, as will be seen from tables 1 and 2. 
Of the cases of angina pectoris that we have personally observed. 
thirteen have come to necropsy; table 1 summarizes the pathologic 
observations. All the patients had either coronary disease or aortic 
insufficiency: five had coronary disease alone, five had aortic insuf- 
ficiency alone and three had combined coronary disease and aortic 
insufficiency. Table 2 gives the important pathologic data in other 
series of cases taken from the literature, and again the preponderant 
role that coronary disease and aortic insufficiency play is well illustrated. 

Coronary Disease -—But few words need De devoted to the subject 
of coronary disease. Aside from the question of involvement of the 
aorta, there is not any doubt that the commonest lesion by far in cases 
of angina pectoris is coronary disease. This fact is sufficiently well 
recognized to render further comment unnecessary. The production 
of anoxemia of the heart by such a lesion is, of course, clear. We 
merely wish to call attention to the important work of LeCount * who 

4. Huchard, H.: Traité clinique des maladies du coeur et des vaisseaux 
Paris, 1893, p. 610. 

5. LeCount, E. R.: Pathology of Angina Pectoris, J. A. M. :974 
(April 6) 1918. 
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reported sixty cases in which death resulted from disturbance of coro- 
nary circulation or from lesions generally regarded as caused by such 
difficulty. Of 175 patients who died from heart disease, only those with 


coronary disease had had symptoms indicative of angina pectoris. 


Fase | luthors’ Cases of Angina Pectoris; Observations at Necropsics 
Conditions Observed No. of Cases 
Coronary occlusion of one of the main branches...... rieteeees’® Rieneen 4 
Extensive coronary sclerosis without complete occlusion....... <eucuebs heen ae 1 
Syphilitic aortitis with aortic insufficiency (occlusion of the left coronary ostia in 
DF vin cknenbsannune batnoseenuewaneen eoveesrccsceccesee . 5 


Rheumatie aortic insufficiency (one case complicated by subacute bacterial endo- 


carditis) . , ‘ vere Reser gars ee ‘ edbneb0s eeede best ses 2 

Aortic stenosis and insufficiency with narrowing of coronary orifices at their 
origin in the aorta..... eee eshaea mae ae redeun (iseeses bedeaes ‘ ‘ 1 
Total .. 3 wie febsband enkanes pee eeneed 13 


Tas_e 2.—Pathologic Observations in a Series of Cases Taken from 
the Literature 


Total Coronary Aortic 
Author Cases Disease Insufficiency Remarks 
Huchard: Traité clinique des 
maladies du coeur et des vais 
seaux, Paris, 1893, p. 610.......... 145 145 Not mentioned 
Osler: Lancet 1: 697, 8&9 and 973, 
1910. eae : 17 14 l (a) One case. Coronaries 


were ‘“‘smal]” 
(b) One “negative” case 
Thayer: Internat. Clin. 121, 1923. 24 19 Not mentioned (a) One case with myocar- 
dial sears 
(b) Four cases with 
syphilis of aorta the 
only obvious lesion 


Mackenzie: Angina Pectoris, Lon 
don, Oxford University Press, 
1M. peaeb as 22 18 i) (a) Two cases with muscu- 


lar changes such as one 

encounters in coronary 

disease. Exact state of 

coronaries not given 
Braun: Wien. klin. Wehnsechr. 39: 


265 and 304, 1926 ‘. 127 127 
Oberndorfer: Miinchen. med. Wehn- 
schr. 723: 1495, 1925 Seatete 17 17 
Gallavardin: Les angines de poi- 
trine, ed , Paris, Masson & 
Cie, 1925 . 14 l 0 (a) One case with ‘azote 
mic’ nephritis 
Pauli Ztsehr f. Kreislaufforsch 
19: 160, 1927 .... aitewras koe 20 20 2 
Present series ........ Rises Sila 13 Ss 8 


Total 





Aortic Insufficiency.—Although 


coronary disease in incidence, this lesion is found in the bulk of the 


aortic insufficiency ranks far behind 


cases of angina pectoris not associated with coronary disease. Often 
the two conditions occur together, particularly when both are caused by 
syphilitic aortitis. The striking frequency with which aortic insufficiency 


is accompanied by angina has long been recognized and emphasized by 
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with aortic insufficiency, the valvular lesion is usually 
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origin, angina is also seen in instances of rheumatic aortic insufficiency 


We have observed four patients with this type of valvular disease who 


suffered from seizures of angina; in the one case in which necropsy was 


verformed, the coronary arteries were pat 
| , i I 


ent. 


In 


a 


group of 


thirty 


three cases of aortic insufficiency in young persons, in which the history 


of rheumatic infection was positive in 87 per cent, Clark 


“many of the patients suffered from attacks 
\llbutt referred to similar cases, and other instances were recorded by 


6. Nothnagel, H 
Ztschr. f. klin. Med. 19:209, 1891 
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of 
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found that 
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10:228, 1891 
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Massot 


4. Von Neusser, E.: Angina Pectoris, New Y« rk. | B 
trans. into English by Andrew MacFarlane 

8. Fraenkel, A.: Angina Pectoris, Kong. f. inn. Med 

9. Osler, William: Angina Pectoris, Lumelian Lectt 
(March 12) 1910; 1:839 (March 26) 1910; 1:973 (April ‘ 

10. Gallavardin, L Les Angines de Poitrine, ed. 1, Paris 

11. Longcope, W. T.: Syphilitic Aortitis: Its Diagnosis 
Int. Med. 11:15 (Jan.) 1913. 

12. Mackenzie, Sir James: Angina Pectoris, London, Ox fore 
1923. 


13. Lord, F. T.: Discussion, Tr. A. Am. Phy 
14. Lamb, A. R.: Syphilitic Aortitis and Aneu 


Loose Leaf System of Medicine, New York, Th 
p 53s: 

15. Clark, J. W.: Some Features of Aortic I 
Brit. M. J. 1:1364 (June 10) 1911 
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Gallavardin,’® Cutler and Fine,’® Wenkebach,'® 


White and Mudd *° and others. 


Coombs,'® Levine,** 

Angina has also appeared in rare cases of rupture of the aortic 
valve (Hirschfelder ** and Herrick and Nuzum **). In Hirschfelder’s 
case, the coronary arteries were normal. 

Various hypotheses have been advanced to explain the occurrence of 
angina in cases of aortic insufficiency. Since most of the cases were 
associated with syphilitic aortitis, the latter condition was held responsi- 
ble by Allbutt for the attacks of angina. Nevertheless, he confessed 
that he was unable to account for the angina in instances of rheumatic 
aortic insufficiency in which the aorta was normal. Fraenkel held that 
changes in the intraventricular pressure probably played a rdle in caus- 
ing the angina, and Mackenzie attributed the attacks of pain to some 
peculiar innervation of the heart in aortic regurgitation. None of these 
explanations are satisfactory or based on fact. We feel that modern 
experimental evidence has furnished a more logical explanation for the 
occurrence of angina in cases of aortic insufficiency. 

Lewis and Drury ** first demonstrated that the circulatory changes 
taking place in arteriovenous fistula were similar to those seen in aortic 
regurgitation, namely, low diastolic pressure, high pulse pressure, water 
hammer pulse, collapsing pulse, etc. They presented evidence to show 
that these signs were dependent on a leak of blood from the arterial 
stream and suggested that the same was true in cases of aortic reflux. 
Since the coronary blood supply is dependent for the most part on the 
height of the diastolic blood pressure, and since in aortic insufficiency the 
diastolic pressure is characteristically decreased, it was reasonable to ; 
suppose that a diminished coronary flow was present in cases of aortic 


16. Coombs, C. P.: Rheumatic Heart Disease, ed. 1, New York, William 
Wood & Co., 1924. 

17. Levine, S. A.: Angina Pectoris (Some Clinical Considerations), J. A. 
M. A. 79:928 (Sept. 16) 1922. 

18. Cutler, E. C., and Fine, Jacob: Sympathectomy in Angina Pectoris, J. A. 
M. A. 86:1972 (June 26) 1926. 





19. Wenkebach, K. F.: Angina Pectoris and Possibilities of Its Surgical Relief, 
Brit. M. J. 1:809 (May 10) 1924. 

20. White, P. D., and Mudd, S. G.: Angina Pectoris in Young People, Am. 
Heart J. 3:1 (Oct.) 1927. 

21. Hirschfelder, H.: Diseases of Heart and Aorta, ed. 3, Philadelphia, 


J. B. Lippincott Company, 1918, p. 388. 
22. Herrick, J. B., and Nuzum, F. R.: Angina Pectoris, J. A. M. A. 70:67 
(Jan. 12) 1918 
23. Lewis, T., and Drury, A. N.: Observations Relating to Arterio-Venous 
\neurysms: Circulatory Manifestations on Clinical Cases with Particular Refer- 
ence to the Arterial Phenomena of Aortic Regurgitation, Heart 10:301, 1923. 
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insufficiency. However, it remained for Smith, Miller and Graber ** 
to demonstrate that the coronary flow was actually decreased in experi- 
mental aortic insufficiency in dogs, and that this decrease was caused 
by the lowering of the diastolic level. We have, then, definite proot 
that in aortic insufficiency there is a diminished blood supply to the 
heart muscle, satisfactory grounds for assuming that anoxemia of the 
myocardium may ensue. 

We shall point out later that the greatest stumbling block in the 
way of acceptance of the “coronary” (ischemia) theory are the cases 
in which coronary obstruction—that is to say, ischemia—cannot be 
demonstrated. To account for these cases, the hypothesis of coronary 
spasm as the cause of angina was developed. It is now possible to 
show that most, practically all, patients with angina pectoris do have 
a diminished blood supply to the heart, since practically all patients with 
angina have either coronary disease or aortic insufficiency. In the one 
case the decreased flow is due to anatomic alterations in the coronary 
vessels ; in the other it is due to physiologic changes resulting from the 
valvular lesion. The end-result in both conditions is the same : anoxemia 
of the myocardium. It is no longer necessary to assume that spasm of 
the coronaries takes place in angina, a hypothesis which rests on uncer- 
tain evidence and to which there are weighty objections. 

The relative frequency of angina pectoris in cases of aortic insuf 
ficiency caused by syphilis as compared with the occurrence of angina 
in cases of rheumatic aortic insufficiency has been pointed out and 
should be discussed. We believe that this discrepancy can be explained 
In the first place, the valvular disease differs in the two types of cases. 
In syphilitic aortic insufficiency the valvular lesion is “pure,’’ that is to 
say, it is uncomplicated by the presence of aortic stenosis. In rheumatic 
aortic insufficiency, however, there is likely to be associated a more or 
less marked degree of stenosis, which tends to counterbalance the effects 
of the insufficiency. The result is that usually the insufficiency is more 
marked in the syphilitic cases as evidenced by the greater lowering of 
diastolic blood pressure, the higher pulse pressure, etc. In the second 
place, and probably of great importance, is the fact that many of the 
patients with syphilitic aortic insufficiency have, in addition to this 
lesion, narrowing or complete occlusion of the orifices of one or 
both coronary arteries. As either one of these lesions may lead to a 
certain amount of diminution of coronary flow, the combined effect of 
the two tends to cause a greater disturbance than is likely to occur ir 


the average case of rheumatic aortic insufficiency. 


24. Smith, F. M.; Miller, G. H., and Graber, V. C.: The Relative Importance 


of the Systolic and Diastolic Blood Pressure in Maintaining the Coronary Circula- 


tion, Arch. Int. Med. 38:109 (July) 1926 
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Syphilitic Aortitis—It is well, at this point, to discuss the relation- 
ship of syphilitic aortitis to angina pectoris. The frequent association 
of the two conditions has been considered important evidence in favor 
of the aortic theory, particularly since aortic involvement seemed to 
account for the cases not explained by the coronary theory. However, 
it is essential that the facts of the case be carefully examined. It is 
insufficient to state merely that syphilitic aortitis was present in a case of 
angina; it is important to know whether syphilitic aortitis alone existed, 
or whether this condition was complicated by the presence of other 
lesions, namely, aortic insufficiency or occlusion of the coronary ostia, 
so commonly found in syphilitic aortitis. For example, it has been 
stated by Lamb" that angina pectoris occurred in 11.35 per cent of 
613 cases of syphilitic aortitis collected from the literature, yet it is 
difficult to determine from the published data the exact extent of the 
lesions found at necropsy. 


TaBLe 3.—Angina Pectoris in Syphilitic Aortitis: Observations at Necropsies 


Aortic Coronary Combined Aortic 
Insuffi- Involve- Insufficiency and 
Authors f ciency ment Coronary Disease 


Present series . eae . ces 5 5 2 2 
Gallavardin: Les angines de poitrine, ed. 1, 
Paris, Masson & Cie, 1925 ae 

Pauli: Ztschr. f. Kreislaufforsch. 19:3 
Curshmann, quoted by Stadler: Die Klinik 

der Syphilitischen Aortenerkrankung, Jena, 

Gustav Fischer, 
Osler: Lancet 1:697, 8389 and 973, 

M. Chron. 443211, 14 
Mackenzie: Angina Pectoris, 

ford University Press, 1923 5 3 

Pincofis: Tr. Am. A. Phys 54, If = Not mentioned 
Thayer: Internat. Clin. 1:1, ( Not mentioned 


We ** previously reported twenty-six cases of uncomplicated syph- 
ilitic aortitis, proved by necropsy, and in not one instance was there a 
history of angina pectoris. In table 3, we have listed the information 
obtained from some of the data in the literature. 

In every case in which detailed information is given, either aortic 
insufficiency or coronary disease, or a combination of the two, is present 
in cases of angina pectoris associated with syphilitic aortitis. This is 
apparently true, too, in case of angina associated with aneurism. 
Frankel * called attention to the fact that angina occurred in patients 
with aneurism, particularly when there were arteriosclerotic changes in 
the region of the coronary vessels. Mackenzie '* recorded an instance 
(case 20) in which the coronaries were sclerosed and stated that “I am 
therefore of the opinion that, when the pain in such cases (aneurism) 
is found in the region characteristic of angina, it is the heart trouble 

25. Keefer, C. S., and Resnik, W. H.: Paroxysmal Dyspnea as a Symptom of 


Syphilitie Aortitis, Arch. Int. Med. 37:264 (Feb.) 1926. 




















which induces the pain.”’ Similarly, Graham Steele *® stated that the 
coronary orifices were always involved in cases of angina associated witl 
aneurism. In the. two cases described by Osler *’ in which necropsy 
notes are available, coronary disease was present in one and _ aortt 
insufficiency in the other. 


In view of these facts, we are led to the conclusion that uncompli 


cated syphilitic aortitis never causes angina pectoris. When angina 
occurs in a case of syphilitic aortitis, either coronary disease or aorti 
insufficiency is also present. 

It is not difficult to understand why aortic involvement is actually 
present in most cases of angina. Reference to the previously given 
classification of the pathologic conditions associated with angina pectoris 
will make this clear. We repeat that practically all cases of angina ar¢ 
associated with either coronary disease or aortic insufficiency. When 
coronary sclerosis is present, there are practically always sclerotic 
changes in the aorta. When narrowing of the coronary ostia exists, 
the condition is actually caused by syphilitic or arteriosclerotic lesions 
in the aorta. On the other hand, when angina is associated with aorti 
} 


insufficiency, the insufficiency is caused in most instances by syphilitic 


aortitis; and it was just the few remaining cases of rheumatic aorti 
insufficiency, in which aortic lesions are not necessarily found that 
Allbutt was unable to explain by the aortic theory.** We see, therefore, 
that aortic involvement is purely coincidental in angina. It happens to 
cause or to be associated frequently with the lesions that are responsible 
for angina. 

Miscellaneous Conditions (Associated with Angina)—Although 
coronary disease or aortic insufficiency or both are present in almost 
every instance of angina, there are exceptional cases associated with 
other conditions. It is true that angina has been reported in a wide 

26. Steele, Graham: Intrathoracic Tumors and Aneurysms in their Clinical 
Aspect, Lancet 2:1605 (Dec. 9) 1911. 

27. Osler, Sir William: Angina Pectoris as an Early Symptom in Aneurism 
of the Aorta, M. Chron. 44:11, 1906 


28. We are aware of the recent reports concerning the presence of aortic lesions 


in acute rheumatic fever (Pappenheimer, A. M., and von Glahn, W. ( Studies 
in the Pathology of Rheumatic Fever, Am. J. Path. 3:583 [Nov.] 1927). How- 
ever, we do not feel that these observations affect our conclusions. Before one 


could admit any possible bearing of these lesions on the occurrence of angina 

patients with rheumatic heart disease, one would have to show that the lesions 
were present in every case associated with angina, and that most, if not all, of 
the patients in whom the lesions were present suffered from angina. In non 

the cases described by Pappenheimer and von Glahn was true angina present; nor 
have the aortic lesions been described in any case of which we are aware of a 
patient with rheumatic aortic insufficiency associated with angina on whon 


necropsy was performed 
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variety of maladies, but a detailed discussion of all of these instances 
would be profitless. In many cases, what has been termed angina has 
not been true angina; in many other cases, accurate pathologic data 
are lacking or incomplete. Thus, angina has been reported in cases of 
myxedema (Osler,® Means, White and Krantz *® and Sturgis.*° In 
one case studied by Sturgis, there was a severe secondary anemia, and 
necropsy showed extensive coronary changes. It is difficult under 
these circumstances to estimate accurately the role of the hypothyroidism 


or of the subsequent influence of thyroid extract, although it is possible 


to speculate on the effect of increasing the circulatory minute volume 
and the work of the heart by increasing the metabolism. Cases of 
angina have been described in association with hyperthyroidism (Means, 


White and Krantz,?® Sturgis °° and Chvostek.*! We, too, have seen 
a patient whose attacks of angina pectoris were closely related to periods 
of active hyperthyroidism. During remissions, the attacks disappeared. 
But the condition of the coronary arteries is unknown in all these cases, 
and further discussion should be deferred until more definite and com- 
plete information is obtained. The same must be said about the attacks 
of pain that sometimes occur in paroxysmal tachycardia (Mackenzie,’? 
Gallavardin # and Barnes and Willius.** Here, again, it is interesting 
to speculate on the part played by changes in coronary circulation and 
in work of the heart (demand for oxygen), but the question must be left 
undecided until we have further evidence regarding the anatomic state 
of the coronary arteries, and the alterations in coronary flow. It should 
be emphasized that it is essential to differentiate between the patients who 
have paroxysmal tachycardia as a result of coronary occlusion and those 
who develop angina because of the tachycardia. Angina has also been 
found in cases of Addison’s disease (Rowntree **) and polycythemia 
vera (Kahn **), but necropsy records are not available. 

There are certain cases, however, from which one may draw more 
definite conclusions, and they are of considerable interest. 

29. Means, J. C.; White, P. D., and Krantz, I. C.: Observations on the Heart 
in Myxedema with Special Reference to Dilatation and Angina Pectoris, Boston 


M. & S. J. 195:455, 1926. 
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30. Sturgis, C. C.: Angina Pectoris as a Complication in Myxedema and 
Exophthalmic Goitre, Boston M. & S. 3. 195:351, 1925. 

31. Chvostek, F.: Morbus Basedowi und die Hyperthyreosen, Berlin, Julius 
Springer, 1917, p. 73. 

32. Barnes, A. R., and Willius, F. A.: Cardiac Pain in Paroxysmal Tachy- 
cardia, Am. Heart J. 2:490 (June) 1927. 

33. Rowntree, L.: Studies in Addison’s Disease, Tr. A. Am. Phys. 39:426, 
1924. 

34. Kahn, M. H.: Etiologic Factors in Angina Pectoris, Am. J. M. Sc., 172: 
195 (Aug.) 1926. 
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Anemia: Herrick and Nuzum ** made the important observation 


that angina is sometimes associated with anemia. Later, Herrick 
recorded additional cases and collected the literature on the subject 


Coombs ** and Bullrich ** made similar observations, and the cases may 
be discussed together. It was found that the severity of the angina was 
1] ] 
DIOOd 


proportional to the degree of the anemia; as the condition of the b 
improved the angina tended to disappear. In the few patients on whom 
necropsy was performed, sclerotic changes were found in the coronary 
arteries, and Bullrich suggested that the anemia acted by diminishing 
by coronary 


and we have also observed cases in 


the nutrition of the myocardium, already impaired 


Mackenzie,’? Levine,®* Conner * 
which there appeared to be a definite connection between the severity of 
anemia and the onset of attacks of angina pectoris. 

Another important contribution was made by Willius and Giffin * 
who recently reported a case of pernicious anemia with typical attacks 
of angina. At necropsy, the coronary vessels and the aorta were found 
to be normal. Cabot *! also briefly mentioned three similar cases 

Though these cases are few in number, they are of great importance 
since they demonstrate beyond question the role of diminished oxygen 
supply to the heart in causing angina pectoris. 

Arteriovenous Fistula: Attacks of angina have been described in 
a few instances of arteriovenous fistula, the angina disappearing follow- 


ing surgical closure of the fistula (Perthes **). This observation is of 


interest in view of the work of Lewis and Drury,** and of Smith, Millet 


and Graber,?* who showed that in arteriovenous fistula a lowering of 
the diastolic blood pressure and a consequent diminution in coronary 
flow result. This work adds significance to the report of ‘ 
sudden death has occurred in patients with arteriovenous 
obvious cause being found at necropsy. 
35. Herrick, J. B.: n the Combination 
Anemia, Am. Heart J. 2:3: April) 1927; 
36. Coombs, C. F d 
Brit. M. J. 1:185, 1926. 
37. Bullrich, R. A.: Influencia 
angina de pecho, Semana méd. 2:1 
J. 23351, 1927. 
38. Levine, S. A.: Discussion, 
39. Conner, L. A.: Discussion, 
40. Willius, F. A., and Giffin, H 
Anemia, Am. J. M. Sc. 174:30 (July) 192 
41. Cabot, R. C.: Facts about the Heart, e« 
Company, 1926. 
42. Perthes, G.: Mitinchen. med. Wcehnschr 
43. Osler, Sir William: Remarks on Arteri 
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Pericarditis: We shall discuss the question of pericarditis and 
angina pectoris, not because of any intrinsic interest in the subject, but 
because of certain significance that has been attached to it. Pawinski ** 
described several cases of angina occurring in patients with pericarditis, 
and Allbutt referred to this paper in support of his view that the pain 
in coronary occlusion was due to the development of pericarditis 
However, Pawinski’s paper was written at a time when the clinical 
picture of acute coronary obstruction was not well recognized. While 
but few necropsy data are given in the report, it seems clear from the 
clinical description and course of five cases, that the diagnosis of coro- 
nary occlusion is highly probable. In other words, pericarditis was the 
result of the angina (coronary occlusion) and not the cause. More- 
over, in three other cases, aortic insufficiency was present and the part 
played by the pericarditis in causing the angina is again rendered doubt- 
ful. We do not know of any cases in which the dependence of angina 
on pericarditis is beyond question. 

Neusser * stated that attacks of angina pectoris had been reported in 
a few patients with adherent pericardium. In some of these, pericardial 
adhesions had caused constriction of the coronary arteries; in others, 
however, the coronary arteries were apparently intact. But he did not 
give any further data about the presence or absence of other lesions, 
such as valvular disease, without which the cases neither support nor 
refute the anoxemia theory. 

Mitral Stenosis: The infrequency of angina pectoris in patients 
with mitral stenosis has long been recognized, although rare cases have 
been reported ( Levine,’’ Mackenzie '* and Nothnagel*). In some cases 
necropsy was not performed; in others, aortic insufficiency or coronary 
disease was present, rendering the significance of the mitral disease 
doubtful. Sternberg ** reported a case of interest. He found at 
necropsy that the left anterior descending coronary artery may be com- 
pressed between the left auricle and the pulmonary artery in certain 
cases of mitral stenosis. In view of this observation, he suggested that 
this obstruction of coronary flow might be the cause of anginal attacks 
in cases of mitral stenosis. Telia *® offered a similar explanation in an 
apparently identical case. It is difficult to understand, however, how the 
coronary artery, under arterial pressure, could be seriously compromised 


44. Pawinski, J.: Ueber den Einfluss der trockenen Pericarditis auf die 


Entstehung der Stenocardie und cardial Asthma, Deutsches Arch. f. klin. Med. 
58:565, 1896-1897. 

45. Sternberg, M.: Stenokardie bei Mitralfehlern, Ztschr. f. klin. Med. 97: 
110, 1923. 

45. Telia, L.: Considerations sur le syndrome de l’angine de poitrine dans la 
stenose mitrale, Arch. d mal. du coeur 18:531, 1925; abstr., Am. Heart J. 1:386, 
1926 





by pressure between structures ordinarily 
Without more data, it must be confessed 
lation given is open to question. 


There remain but few cases which may be considered 


I 


examples of genuine angina pectoris and which 


the groups described. QOvsler’s case,” in 
arteries or aorta were absent, is open to 
by the atypical features of the attacks of | 

the final attack to the death is doubtful, as chloroform had 
istered during the attack. It has been demonstrated by Levy *’ that 
this substance is capable of causing sudden death by inducing ventriculat 
fibrillation. Of all Gallavardin’s patients in whom genuine angina was 


disease OT 


considered to be present, only one failed to show coronary 
aortic insufficiency at necropsy. In this instance, “‘azotemic” nepl 
was present, a condition frequently associated with severe anemi 
is not stated whether anemia was present in this patient ; but withou 
information it is impossible to be certain that anoxemia of the 
was not present. Allbutt * was able to collect but fifteen cases 
the literature. However, one (case 13) was clearly an instance 
coronary obstruction, and in four aortic insufficiency was present 

the others, the condition of the aortic valves or anemia are not mentiot 

It is not only impossible to exclude anoxemia in some of these cases 

it is possible that the cases were not instances of genuine angina pecto 
but belonged rather to the group described by Gallavardin as bein; 
‘“para-dyspnoeic,” and which he considers distinct from genuine ang 


In summarizing this section on the pathology of 


angina pe toris, 
possi 
demonstrate conditions capable of leading to anoxemia of the n 


feel justified in stating that when the facts are complete, it is possible 


cardium in practically every case. In the few remaining cases in whicl 
this is not apparently true, either the diagnosis is d 


are inadequate to exclude the possibility of anoxemia being present 


CRITICAL REVIEW OF PREVAILING THEORIES O01 
OF ANGINA PECTORIS 

There are, at present, three outstanding theories of 
of angina pectoris which merit particular attention: 
theory; (2) aortic theory; (3) myocardial exhaustion 

1. Disease of the Coronary Arteries—It was natural 
disease should have been implicated early 
mechanism of angina pectoris. Coronary 
plete, either by a sclerotic process 


47. Levy, A. G.: The Exciting Cau 


Under Chloroform Anesthesia, 
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occlusion of the mouth of a coronary artery through sclerosis or syph- 
ilitic involvement of the aorta, was so frequently found at autopsy in 
persons with the condition, that a connection seemed inevitable. This 
view, first proposed by Jenner and Parry, and later brilliantly upheld 
by Potain and Huchard, has, neveretheless, been abandoned in its strict 
sense. Two important obstacles stood in the way of accepting this 
theory: (a) cases in which marked obstruction of the coronary arteries 
was found, in which angina pectoris had not been present during life, 
(b) cases of unquestionable angina pectoris in which the coronary 
arteries were found absolutely uninvolved at autopsy. 

The first objection to the coronary theory, namely, that coronary 
obstruction can exist without angina pectoris being present, can no 
longer be considered valid. This objection was raised at a time when 
it was held that the coronary arteries were terminal arteries and did not 
have any appreciable anastomotic relationship with each other. Modern 
work has shown that this assumption is untrue. The work of Gross,** 
Spalteholz *® and Oberhelman and LeCount °° has demonstrated beyond 
a doubt that relatively rich communications may exist between the 
branches of the coronaries, the extent of the anastomosis usually 
increasing with the age of the patient. Moreover, it is a matter of 
common observation that particularly in syphilitic involvement of the 
aorta, the mouth of a coronary artery may be completely occluded 
without any evidence of myocardial infarction; that is to say with- 
out any evidence to show that the heart muscle supplied by the 
occluded artery had suffered any nutritional disturbance. These obser- 
vations led to the view (Oberhelman and LeCount *°) that myocardial 
damage depends on: (a) the rapidity with which the occlusion takes 
place—the slower the process the greater the opportunity for anastomosis 
to develop; ()) the richness of the preexistent anastomosis with the 
obstructed vessel. Even in the event of an acute obstruction, the con- 
nections with the occluded vessel may be so extensive that a serious 
diminution in the supply of blood to the area of the heart muscle sup- 
plied by the obstructed vessel need not develop. The recent work of 
Wearn *! has emphasized the importance of another avenue by which 


the myocardium may receive an adequate blood supply in spite of a 


coronary obstruction, namely, the Thebesian vessels. 


48. Gross, L.: The Blood Supply to the Heart, in Its Anatomical and Clinical 
Aspects, ed. 1, New York, Paul B. Hoeber, 1921. 

49. Spalteholz, W.: Die Arterien der Herzwand, Leipzig, 1924 

50. Oberhelman, H. A., and LeCount, FE. R.: Variations in Anastomosis of 
‘oronary Arteries and their Sequences, J. A. M. A. 82:1321 (April 26) 1924. 

51. Wearn, J. T.: The Role of the Thebesian Vessels in the Circulation of the 

art, J. Exper. Med. 47:293 (Feb. 1) 1928 
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Another important factor of a different 
namely, the sensitivity of the patient to pa 
condition in which association with pain is 


coronary obstruction with myocardial infar 


es : ] =r 
questioned, namely, ac 


tion. Yet even in this con 


dition there may be a complete absence of pain. It is not uncommon 


find at autopsy old scars in the heart muscle, 


due to coronary obstruction in cases in which 


elicited.°* Huchard* and Gallavardin re 


attributed the absence of pain to the fact t 
dead tissue. We do not consider this exy 


cannot be expected to arise from dead tisst 


or even tresher intar 
a history of pain was 
yrted such instances 


pain could not arise trot 
lation satistactory Pai 
but this tissue must fit 


pass through a stage of injury, when one does expect pain. There 


be but little doubt that it is the injury of the 


myocardium and not 


actual death, that causes pain in cases in which there is a myocar 


' - ' 1 


infarct. We are more inclined to feel that 


, 
in these instances ol! 


cardial infarct pain is absent (a) either because the subject is relatiy 


insensitive to pain ; : (b) or because the 

only a few fibers being injured at a time, tl 

insufficient to arise in consciousness. The 

those (Herrick **) in which following the 
‘ 


panying pain, the angina disappears. Here 


the infarction and subsequent scarring has 


beyond doubt, the area of myocardium pre 


pain. 


, 
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intarction occurs so yw 
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it the resulting sensati 
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In view of the foregoing two considerati 








adequate blood supply to the occluded territory is assured 
pensatory anastomosis between coronary arteries and furth« 
Thebesian vessels so that infarction does not take ( 

52. Libman, E.: Observations on Sensit I \ m. P 
305, 1926. 

53. We are unable to account for Gallay t t } t 
in twenty-two of twenty-five cases of cor ” 
was not present. These figures give a totally d ny f1 
published in papers coming from this count: H J Acut 
tion of the Coronary Artery, Northwest Med. 24:593 [Dec. 25] 1925; Cl 
Features of Sudden Obstruction of the C ary Art A. M. A: a@e2 
[Dec. 7] 1912; Thrombosis of the Coronary Arteries 72: 387 
Wearn, J. T.: Thrombosis of the Coronary Arteries with Infarct the H 
Am. J. M. Sc. 165:250 [Feb.] 1923. Libmanj Some Obser son Thr 
bosis of the Coronary Arteries, Tr. A. Am. Phys. 34:138, 1919. Har I 





The Symptoms of Coronary Occlusion, B 
1926.) 

54. This view is not far-fetched. Or 
hemorrhage or perforation from a large pepti 
absolutely symptomless, or | 
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instances in which pain is probably not felt even when infarction does 
ensue, either because of the patient’s diminished sensitivity to pain, or 
because of the slowness of the process of iniarction, it can no longer be 
held that coronary disease without angina pectoris is a valid argument 
against the theory that the coronary arteries are implicated in angina 
pectoris. 

There remain the cases of angina pectoris without organic coronary 
disease. These cases constitute a far more serious objection to the 
acceptance of an exclusive coronary theory. Aibutt enumerated fifteen, 
and there are others in the literature. Some of these cases are unques- 
tionably instances of genuine angina; but there is serious doubt about 
the accuracy of the diagnosis in others. For example, Neusser °° cited 
a case of Heine, one of so-called ‘plexus angina,” in which at autopsy 
lesions (apparently, tuberculous lymph nodes) were found involving 
the phrenic and cardiac nerves and branches of the left vagus nerves 
However, Neusser‘* himself admitted that the clinical history was not 
typical of angina pectoris, as there was no characteristic pain on effort. 
It seems more likely that transient complete heart block was present. 
Neusser *? also quoted a case of Wallenberg, in which, following a stab 
wound, there was ‘‘anguish in the cardiac region,” together with a 
sensation as if the heart “stood still.” Here again the history of the 
attacks is altogether atypical, and the diagnosis of angina pectoris is 
scarcely permissible. These cases are illustrative of many that have 
been inaccurately included under the category of angina pectoris merely 
because the patient has experienced distress in the region of the heart. 
They have served only to confuse the problem. It would be impossible 
to cover the entire literature of angina pectoris in an effort to sort out 
the cases of true angina from those in which the diagnosis is more or 
less questionable. One must agree with Gallavardin ** that “angina 
pectoris without coronary lesions does not mean much, if one does not 
definite precisely with which syndrome one deals.” 

Aside from the cases in which the history is sufficiently atypical that 
one has adequate grounds on which to question the accuracy of the 
diagnosis of angina pectoris, there are other examples in which it must 
be admitted that a close similarity with undoubted angina exists. We 
have shown, however, that practically all the patients have aortic insuf- 
ficiency or some other lesion that may produce anoxemia of the 
myocardium. 


56. Von Neusser, E.: Angina Pectoris, New York, E. B. Treat & Co., 1909, 
p. 35, trans. into English by Andrew MacFarlane. 
57. Von Neusser, E.: Angina Pectoris, New York, E. B. Treat & Co., 1909, 


p. 41, trans. into English by Andrew MacFarlane 
58. Gallavardin, L.: Les angines de poitrine, ed. 1, Paris, Masson & Cie., 1925, 
. 128 
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appreciation Ot the clinical picture OT acute coronary 06 lusio1 
condition IS SO SIMMUar In Manv important respects to angina pect 
; ‘ as 
that a connection between the two is seemed unavoidable 
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shall analyze later; but the close correspondence in the essential feature 
is inescapable. Allbut has objected to this view, one of the reas 
being that pain in coronary occlusion is due to the pericarditis tl 
sometimes associated with the condition; in other words, 
an altogether different origin from the pain of angina pectoris ry 
argument certainly has no basis. Aside from the fact that the typ 
pain is practically identical with the pain of angina pectoris, and quit 
different from the pain that one usually encounters in other forms 
pericarditis, one needs only to point out that pericarditis is not at 
constant observation in cases of coronary occlusion with pait I 
example, Wearn *’ found pericarditis in six of nineteen patients 
whom autopsy was performed; of these, fifteen 
occlusion with pain as an outstanding symptom 
In spite of the objections that have been raised against the the 
that organic disease of the coronary arteries (obstruction either in the 
course of the artery or at the mouth) is responsible for angina pectoris 
the idea of coronary involvement has not been abandoned. Ti 
for the cases of angina without coronary disease, the conception of 
spasmodic constriction of the coronary arteries was evolved his 
view, first advocated by Latham ® and supported by Neusser’* and 
many others, among whom may be mentioned Gallavardin '° and Kohn, 


seems at first sight to be attractive The attacks that char: 





1 
} 


condition are spasmodic; in the typical case they occur suddenly, the 

usually disappear quickly, and the agents that relieve the attacks, the 
nitrites for example, are those whose action diminishes vascular tone 
However, there are difficulties in the way of acceptance of the hypothesis 
of “coronary spasm.” 

First of all, it is difficult to understand why this hypothetic spas 
of the coronary arteries should occur only in certain types of cases 
why, for example, it is excessively rare in rheumatic heart disease 
particularly mitral stenosis, and, indeed, in all other types of heart 
disease except those associated with coronary disease or syphiliti 
aortitis. Secondly, it is difficult to understand how vasoconstrictior 
could affect a coronary artery which was already altered by arteri 
59. Wearn (footnote 53). 

60. Latham, P. M.: Diseases of the Heart, London, 1845, quoted from 
Kohn, H.: Med. Klin. 22:983, 1026 and 1063, 1926 

61. Kohn, H.: Angina Pectoris, Aorten oder Koronar 

22:983 (June 25) 1926; 22:1026 (July 2) 1926: 22:1063 
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sclerosis. Recognizing that vasoconstriction in an artery thickened and 
hardened by deposits of lime was a physiologic impossibility, Neusser ? 
proposed the idea that angina occurred only when the coronary arteries 
were slightly or moderately affected; when vasoconstriction could no 
longer take place, the attacks disappeared. This conception is purely 
hypothetic, as there is no way of determining in life the degree of 
sclerosis of the coronary arteries and the possibility of vasoconstriction. 
Moreover, it is contrary to experience, at least in the majority of cases, 
since one finds at autopsy more often than not a high grade of sclerosis 
in patients who, in life, had suffered from typical attacks of angina up 
to the time of death. Case 6 of- Gallavardin’s series ** may be cited 
as a single example: “the changes in the coronaries, atheromatous in 
nature . . . involve the entire extent of the vessels, which, even 
at the periphery, roll under the finger like little calcified tubes.” In the 
face of the foregoing observations, Gallavardin ®** went so far as to 
state that in acute coronary obstruction, the pain is not due to the 
actual obstruction, but rather to the coronary spasm that (he assumes ) 
accompanies it. Yet the symptomatology of acute coronary obstruction 
may occur in patients in whom at autopsy the coronary arteries do not 
differ much from those just described. It is, moreover, exceedingly 


& 


difficult to conceive of a spasm lasting for hours or even days, as does 
the pain in some cases of coronary obstruction, a spasm which is prac- 
tically always unaffected by agents that are usually effective. Finally, 
and most important, the idea of coronary spasm has been proposed and 
maintained in spite of almost directly contradictory facts of physiology. 
It has vet to be proved that an effective coronary spasm can actually 
take place. There has been little support for such an idea from experi- 
ments on mammals. Recently, Anrep and Segall ®* have shown in 
experiments on the heart and lungs that the coronary arteries are actually 
affected by vasomotor nerves, the sympathetic nerves causing a dilatation, 
and the vagi, constriction. Even their work has been questioned by 
Miller, Smith and Graber *° who were led by their own experiments 
to the conclusion that diminution of coronary flow on stimulation of the 
vagi was purely the result of lowering of the heart rate. A final 
decision must be held in abeyance. If, however, for the sake of argu- 


62. Gallavardin, L.: Les angines de poitrine, ed. 1, Paris, Masson & Cie., 1925, 
p. 143. 

63. Gallavardin, L.: Les angines de poitrine, ed. 1, Paris, Masson & Cie., 1925, 
p. 126. 


64. Anrep, G. V.. and Segall, H. N.: The Regulation of the Coronary Circula- 
tion, Heart 13:239 (Sept.) 1926. 

65. Miller, H. G.; Smith, F. M., and Graber, V. C.: The Influence of Changes 
in the Cardiac Rate and Irregular Action of the Heart on the Coronary Circula- 
tion, Am. Heart J. 2:479 (June) 1927. 
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; ment, one does assume the possibility of vasoconstriction through stimu 
} 


lation of the vagi, but little support is given the coronary spasm theory 


in angina pectoris. Anrep and Segall** have shown that when the 


seri: 


flow do not go hand in hand. When mild stimulation of the vagus is 


Perce ee 





4 employed, slowing of the heart may occur without any decrease in 
coronary flow (that is, without vasoconstriction ). he clinical appli 


cation of their important results is that if vasoconstriction does take 
place, a slowing of the heart rate must be present. The assumption oi 


vasoconstriction in angina pectoris falls to the ground, then, since there 


are not any characteristic changes in the heart rate during an attack of 


1 Lied halen bala eh AL alm Sia 


angina. The rate is usually unaltered ; sometimes it is slightly decreased, 
and sometimes it is slightly increased. But there is no constant decrease, 
which is a necessary prerequisite for the acceptance of diminished 


coronary flow due to vagal stimulation, whether Anrep and Segall, o1 
Miller, Smith and Graber be ultimately proved correct. There remains, 


of course, the possibility that the results of the animal experiments do 


Ne os ee Ta te ee 


not necessarily apply to conditions in the human. For the present 


: this is a gratuitous assumption. Together with the other facts at hand 
; these experimental results remain a most serious obstacle to the ide 
} of coronary spasm in angina pectoris. 

One would expect, if coronary, spasm were the actual cause of 
angina pectoris, to find fairly frequent examples of myocardial infarct 
i without organic obstruction of the coronary arteries. Occasionally one 
, does see examples of healed infarct in which complete obstruction of the 
/ corresponding branch of the coronary artery does not exist. But thes 
; cases can be logically explained on the basis of recanalization of 
previously existent thrombus. In addition, one may see areas ¢ 
i necrosis in an area of muscle supplied by a markedly sclerotic coron 

artery, which is, however, patent (e, g., cases 4, 6 and 8 of Gallavardin’s 
series). This necrosis is, in all likelihood, due to the gradual deat! 
small groups of muscle fibers caused by impaired coronary flow, rather 
than to sudden death resulting from complete obstruction. Gruber 1 
Lanz ** reported a case of infarct of the heart in a voung soldier wl 
| had, in life, suffered from epileptiform attacks. The coronary arteries 
4 were apparently normal and there was not any obvious obstruction. The 
( infarct was thought to be due to coronary spasm, and the epileptiform 
‘ attacks to spasm of the cerebral vessels. Although the clinical hist 
; was not that of angina pectoris, the observations at autopsy apparentl\ 
support the idea of coronary spasm. However, we do not feel that we 

66. Gruber, G. B., and Lanz, H. | schan H n é 

einem Epilepticker nach Tod im Anfall, Arch. f. Psychiat. 61:98 (Sept.) 191 
1920 











790 ARCHIVES OF INTERNAL MEDICINE 


are toc conservative when we suggest that such a conclusion be accepted 


with the 


greatest caution. If coronary spasm can give rise to the 
development of myocardial infarct, it becomes surprising that such cases 
are not more frequent. Yet they must be of the greatest rarity—so 
rare that one cannot help entertaining a certain degree of skepticism 
concerning them, particularly when one recalls the admonition of 
Benson ** that the arterial occlusion may be overlooked unless special 
care is used in opening the coronaries. 

A modification of the coronary theory has been suggested by 
Danielopolu,’* who considers angina to be due to disproportion between 
coronary flow and work of the heart. That is to say, coronary insut- 
ficiency may lead to angina pectoris in a normal heart with normal 
coronary arteries, if the demands on the heart are great enough; corre- 
spondingly lesser demands will bring on angina when the coronary 
arteries are diseased. Even this author invokes spasm as an explanation 
of angina under some circumstances. This view is satisfactory as an 
explanation of the cases with actual coronary disease; however, 
Danielopolu does not offer convincing evidence that such a coronary 
insufficiency is present when the coronary arteries are normal. 

We may summarize this discussion by stating that, in spite of exten- 
sive pathologic evidence, it is not possible to accept a theory which 
maintains that organic coronary disease is present in every case of angina 
pectoris. Nor is it possible to a¢cept, without serious question, the 
hypothesis of vasoconstriction to explain those cases of angina without 
coronary obstruction. 

2. Disease of the Aorta.—This theory is usually identified with the 
names of Allbutt and Vaquez, and more recently of Wenkebach aiso. 
Its chief support rests on the finding of involvement of the aorta in 
practically all cases of angina pectoris. This comes from the fact that 
practically all patients with angina have either arteriosclerosis or 
syphilitic aortitis. But the arguments that have been directed against 
the coronary theory are applicable to the aortic theory as _ well: 
(a) There are cases of angina pectoris without demonstrable disease of 
the aorta. Allbutt himself confessed that he was puzzled by the cases 
of aortic insufficiency of rheumatic origin in which disease of the aorta 
could not be discerned. Jamison and Hauser *® reported a case of 
angina in a boy of 18 years; the autopsy revealed coronary disease but 


67. Benson, R. L.: The Present Status of Coronary Arterial Disease, Arch. 


Path. 2:876 (Dec.) 1926. 

68. Danielopolu, D.: The Pathology and Surgical Treatment of Angina 
Pectoris, Brit. M. J. 2:553 (Sept. 27) 1924. 

69. Jamison, S. C., and Hauser, G. H.: Angina Pectoris in a Youth of 


Eighteen, J. A. M. A. 85:1389 (Oct. 31) 1925. 
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with hypertension and myocardial failure. Finally, as we shall show 
later, the best evidence points to the sudden death being due to ventricu- 
lar fibrillation. So far as we know, vagal stimulation does not play an 
important part in the production of ventricular fibrillation. Experi- 
mentally, Drury‘? was not able to detect any influence of vagal 
stimulation on the refractory period of the ventricle. If, as seems 
likely, ventricular fibrillation depends on the same mechanism as does 
auricular fibrillation, namely, the development of a circus movement, it 
is practically essential that changes in the refractory period of the 
muscle occur. 

In the face of these facts, we cannot see any reason for attributing 
angina not only exclusively, but even occasionally, to lesions of the 
aorta. ‘The aortic theory leaves unexplained the cases in which disease 
of the aorta cannot be discovered; it does not afford a logical expla- 
nation for the mechanism of sudden death which is so closely bound 
with the entire problem of angina; and it rests solely on the fact that 
most cases of angina are found to have lesions of the aorta, which, we 
have shown, is purely a coincidence. 

3. Exhaustion of the Myocardium.—Of Mackenzie’s twenty-two 
patients on whom autopsy was performed, eighteen had definite involve- 
ment of the coronary arteries; of these, three had an associated aortic 
insufficiency, two had aortic stenosis and one had an aneurysm. Two 
had myocardial changes (presumably due to coronary disease although 
this is not definitely stated) and two had combined aortic, mitral and 
tricuspid disease of rheumatic origin. In the latter two patients there 
apparently was not any coronary disease. Mackenzie was convinced of 
the importance of the coronary arteries in angina pectoris; but being 
unable to explain the cases in which the coronaries were uninvolved 
he resorted to the conception of “myocardial exhaustion,” usually due to 
deficient blood supply, occasionally to exhaustion from other causes. 
He confessed that he was puzzled by the frequency of angina pectoris 
in cases of aortic insufficiency. 

One gathers the impression that Mackenzie was essentially a “coro- 
narian” and that the idea of “myocardial exhaustion” was one which 
was designed to cover those cases in which there was not any coronary 
disease. In view of the indefiniteness of the term “exhaustion,” it is 
rather difficult to advance arguments for or against this hypothesis. It 
is not acceptable, however, for it leaves unexplained the irregularity in 
the occurrence of angina pectoris in various types of heart disease with 
exhausted heart muscle. It does not account for the frequency of 
72. Drury, A. N.: The Influence of Vagal Stimulation upon the Force of 


Contraction and the Refractory Period of the Ventricular Muscle in the Dog’s 
Heart, Heart 10:405 (Oct. 23) 1923. 
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angina in cases with coronary disease or aortic insufficiency or the 
rarity in cases with mitral stenosis, for example. Indeed, it is well 


known that when the myocardium is most exhausted, that is, when the 


evidences of congestive failure are most marked, the symptoms o 
angina tend to disappear, even in persons who have previously been 
subject to the condition. It is rather when the myocardium has 
relatively good reserve, as manifested by the freedom from dyspnea, 
that the anginal symptoms are most striking. ‘The hypothesis does not 
explain why all patients who ultimately die of heart failure, exhaustior 
of the myocardium, do not sometime in their career, suffer fron 
angina. 

In summary, it may be stated that all three of the theories as the) 


stand today are inadequate. On the other hand, we have demonstrated 


before that practically all cases of “true” angina pectoris have lesions 


that may produce anoxemia of the myocardium, and it remains to show 
how anoxemia may bring about the manifestations that characterize 
g 
angina pectoris. 
CAUSE OF PAIN IN ANGINA PECTORIS 


The striking similarity between angina pectoris and intermittent 
claudication has long been noted. In both instances the pain is brought 
on by effort, it is cramplike in character and rapidly relieved by rest 
In intermittent claudication there is not any question about the cause 
of the pain: it is due to diminished blood supply to the muscles 

The experimental work of MacWilliam and Webster ** is important 
in explaining certain characteristics of the pain in skeletal muscle. They 
found that when the blood supply to the arm is shut off by constriction, 
pain is not caused even at the end of twenty minutes, provided the 
muscles remain quiet. When, however, the ischemic arm is made to 
contract, fatigue is brought on much more quickly than it is in the 
normal arm, and at the fatigue point, there is severe pain. Moreover, 
pain can be elicited even before the fatigue point is reached, at a time 
when the contractile power of the muscle is still good. This latter fact 
is of importance, since it is at least a partial answer to the objection that 
may be raised, namely, that heart muscle cannot be fatigued. It demon 
strates that whether or not there is any relationship between pain and 
fatigue under the circumstances of a muscle contracting when its oxyget 
supply is inadequate, pain is the earlier manifestation. In view of the 
close correspondence of these results with the clinical facts of angina 
pectoris, these authors suggest that processes of essentially the same 
nature are responsible for the pain in the latter condition 


73. MacWilliam, J. A., and Webster, W. J Some Application of Physiolog 


to Medicine: | Sensory Phenomena Associated with Defective Blood Suppl 
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Even more convincing evidence is afforded by the natural experiment 
of acute coronary obstruction, a condition characterized by one outstand 
ing circumstance, the production of a sudden acute anoxemia of the 
myocardium. It is scarcely necessary to call attention to the similarity 
of this pain to that of angina pectoris, attested from the fact that acute 
coronary occlusion was long called status anginosus. Whatever differ- 
ence exists between the two conditions is explainable by the persistence 
of anoxemia in acute coronary obstruction. This condition bears the 
same relation to angina pectoris that an acute and complete obstruction 
of the femoral artery bears to intermittent claudication. 

Unfortunately, the nature of the problem makes it impossible at 
present to obtain more direct evidence with regard to the question of 
pain by means of controlled experiments. When one considers, however, 
that a picture analogous to that of angina pectoris is produced in skeletal 
muscle by a diminished blood supply; and also that “status anginosus’’ 
is caused clinically by acute coronary obstruction, it seems to us that 
the evidence is strong that anoxemia of the heart muscle can cause the 
pain of angina pectoris. This conclusion attains added significance in 
view of the pathologic data demonstrating in practically every authentic 
case of angina a lesion that gives rise to anoxemia of the myocardium. 
Not only, then do we have a highly suggestive and reasonable expla- 
nation for the pain in angina but we are not aware of any actual facts 
that speak so directly for distention of a diseased aorta as a possible 
cause of anginal pain. One would expect such a pain to arise in many 
instances of tabetic crises, for example, or in attacks of lead colic, in 
which a sudden acute hypertension occurs, presumably causing at least 
as much distention of the aortic wall as will occur in the ordinary 
muscular exercise that brings on pain in angina pectoris. This is not the 
case. Nor is there any actual support for the belief that an “exhausted” 
myocardium can cause pain which simulates closely the pain of angina. 

It would not serve any useful purpose to speculate much on the 
actual mechanism of pain stimulation in the presence of anoxemia of 
the myocardium. Nor is it pertinent to this discussion to comment on 
the nervous pathways of the sensory stimuli from the heart. It is well 
to call to mind again, however, a point which we have already men- 
tioned, namely, the probable variation in sensitivity to pain in different 
persons, as this may account for the occurrence of marked coronary 
disease, even with complete obstruction, in patients who may ultimately 
die of the disease, without ever having experienced pain during life. 


CAUSE OF SUDDEN DEATH IN ANGINA PECTORIS 
One of the remarkable features of angina pectoris is the frequency 


of sudden death. This has been commented on since the time of 
Heberden. Of Mackenzie’s 284 fatal cases, 120 terminated suddenly 








cenit Lal ig andl 





edit. 





pied 


daleanldtenaniars vos 


NAA cattle lalate aS RO et 











} 


\s the figure 284 includes many instances of “secondary” angina, that 
is to say, cases which were not true angina at all, the percentage of 
sudden deaths among the cases of true angina is higher than would 
appear from the figures. In Windler’s ** group of twenty-eight patients, 
sixteen died suddenly. In a group of twenty-three fatal cases studied 
by Willius,’® in eighteen, or 76 per cent, death was sudden. In our 


own group of fifteen fatal cases, eleven ended by sudden death. It 
would seem that about 60 to 75 per cent of the patients with angina die 


suddenly. 

It may be well to approach the topic from another angle, and to 
inquire in what forms of heart disease sudden death comparable to the 
death in many cases of angina is likely to occur. The frequency in 
coronary disease is well known. ‘Thus, in 200 patients with more or 
less extensive coronary disease, 160, or 80 per cent, died suddenly 
(Benson and Hunter **). In another group, 49 per cent of the patients 
with arteriosclerotic heart disease died suddenly (Willius). It is 
probable that approximately the same percentage of instances of sudden 
death would be found in other large series of cases of marked coronary 
disease. The other condition in which sudden death is a striking occur 
rence 1s aortic insufficiency, particularly of syphilitic origin. This is a 
well known clinical fact. In a group of twenty-one fatal cases of 
syphilitic aortic insufficiency that we have observed in sixteen, ot 
76 per cent, death was sudden; of these, in eight there was occlusion ot 
one of the coronary ostia. Stadler “* reported sudden death in twenty 
three of his fifty-two patients with aortic insufficiency; there was 
encroachment of the coronary orifices in twenty-two instances, a remark 
ably high percentage. While sudden death may occur when the cor 
nary arteries are involved, it is much more frequent when aorti 
insufficiency is present as well. Sudden death is not infrequent in 


rheumatic aortic insufficiency, and Moore“ stated that “‘such cases 


1 


generally terminate in sudden death and, of all causes of transition fron 
what seems fair health to immediate death, aortic valvular disease is the 
most frequent.” 

We have not attempted to gather more statistics bearing on this 


subject, as we believe the conclusions are sufficiently well recognize 
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to be beyond serious dispute. It is seen then, that sudden death occurs 
in exactly those conditions with which angina pectoris is most often 
associated: coronary disease and aortic insufficiency, especially of 
syphilitic origin. There is apparently some fundamental relationship 
between the characteristic pain of angina pectoris and the phenomenon 
of sudden death. 

To MacWilliam *’ belongs the credit of having first suggested 
ventricular fibrillation as the probable mechanism by which sudden 
death occurs in heart disease. He was led to this conclusion from the 
observation that in experimental work on animals, sudden death always 
resulted at the onset of this rhythm; it never took place by sudden stand 
still of the heart. He also noted that ventricular fibrillation was par- 
ticularly prone to occur when the ventricles were rendered susceptible 
by a poor blood supply, or by the long duration of the experiment. 
Resnik *° also pointed out the marked tendency for ventricular fibrillation 
to develop when dogs were subjected to breathing mixtures of low 
oxygen pressure. Under these conditions, the abnormal rhythm some- 
times occurred spontaneously; more frequently it was caused by some 
stimulus, such as slight handling of the ventricle, a procedure insuf- 
ficient ordinarily to cause such an effect in a well-oxygenated heart. 

Further important experimental evidence is available in the work 
of Lewis *' and of Smith ** on experimental ligation of the coronary 
arteries. They showed that sudden death following the ligation was 
due to ventricular fibrillation, often preceded by ventricular tachycardia 
In the light of these experiments, considerable significance is attached 
to the observations of Robinson and Hermann ** who reported clinical 
cases of ventricular tachycardia due to coronary occlusion. 

When we sum up these data, we find that not only does angina 
pectoris terminate suddenly in a high percentage of cases, but that 
sudden death in heart disease occurs in just those cases that have lesions 
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commonly associated with angina. We find also that the weight ot 
experimental evidence supports the view that sudden death is practically 
always due to ventricular fibrillation, and that this rhythm is pat 
ticularly likely to develop under conditions that produce anoxemia ot 
the myocardium. Finally, there is proof that ventricular tachycardia 
a forerunner of fibrillation, is frequently due to coronary obstructiot 
in clinical cases. 

Not uncommonly sudden death occurs in patients who have appat 
ently never suffered pain. We have already referred to the frequency 
of such an event in patients with syphilitic aortic insufficiency or wit! 
more or less severe coronary obstruction. It is reasonable to assume 
that the state of anoxemia dependent on these lesions has predisposed 
the ventricles to fibrillation, as it does experimentally. This rhythm 
may then develop spontaneously, or it may be set off by some stimulus 
It is possible that an extrasystole may act in such a manner, just as 
a properly timed shock may experimentally determine the onset of 
auricular fibrillation (Lewis). It is, of course, practically impossible to 
determine with certainty what the actual final stimulus is that causes 
the appearance of ventricular fibrillation in the clinical case. It would 
seem, however, that some condition producing anoxemia of the ventricle 
is an almost necessary predisposing factor. 

If we accept the views that anoxemia of the heart muscle produces 
the pain of angina pectoris, and that ventricular fibrillation, caused 
fundamentally by anoxemia, is the cause of sudden death, it become: 
clear why sudden death is so common in angina and why this frequent 
outcome is so inseparably bound with true angina. The pain and the 
sudden death are both expressions of the same underlying cause. (ne 
may almost state that the termination of the condition depends on the 
accidental development of circumstances that favor the appearance of 
ventricular fibrillation. (Once the ventricle has been rendered susceptibl 
by anoxemia, this rhythm may appear at any time, usually after 
paroxysms of pain have occurred over varying periods, sometimes even 
before any pain has ever been caused. Its appearance is synonymous 


with practically instantaneous death 


ANGINA PECTORIS AND CORONARY OBSTRUCTION 
We have already intimated that the close similarity between the 
clinical aspects of angina pectoris and acute coronary occlusion consti 
tutes evidence of great importance in establishing the coronary 
(anoxemia) theory. Yet the fact that there are certain differences it 
these conditions has been used by Allbutt * to discredit the strength of the 
argument. Lambert ** has also emphasized the differences between 
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coronary disease and angina pectoris, and they can best be shown by 


the following outline: 


Coronary Disease Angina Pectoris 
Epigastric pain more common Epigastric pain less common 
Dyspnea present Dyspnea absent 
Arrhythmias frequent Arrhythmias absent 
Frequency of rales in lungs Lung signs absent 
Pain is of long duration Pain is of short duration 
Nitrites do not give relief Pain relieved by nitrites 
\ttacks may occur at night Attacks rare at night, except late in 
disease 


It is obvious that what is called “coronary disease” by Lambert is 
actually acute coronary obstruction. That being the case, one may add 
other differential points: fever, leukocytosis, pericarditis, emboli in 
distant organs, low blood pressure, acute pulmonary edema and urinary 
suppression—all these occurring in acute coronary occlusion and_ all 
absent in angina pectoris. However, none of these so-called differential 
points holds in coronary disease without complete occlusion, and it 1s 
not difficult to explain their presence when acute and complete occlusion 
does take place. 

The position and radiation of the pain do not differ fundamentally 
in the two conditions, usually being exactly the same. It does seem 
true that epigastric pain is relatively more common when acute obstruc- 
tion develops; but epigastric pain in angina pectoris is far from 
uncommon, and such a relative difference can hardly be considered of 
serious import in distinguishing between “‘coronary disease” and 
angina pectoris. The occurrence of dyspnea, arrhythmias and signs of 
congestion in the lungs are simply and logically attributed to the fact 
that in acute coronary obstruction, myocardial infarction takes place ; 
a greater or lesser part of the myocardium is thrown completely out of 
function. It is not surprising, under these circumstances, if changes in 
rhythm and signs of myocardial failure (so-called congestive type) 
arise. It is characteristic of angina pectoris that when pain develops, 
the patient stops short and usually maintains absolute quiet until the 
paroxysm has disappeared. Such absolute quiet is not often present in 
cases of acute coronary obstruction; and with good reason. The 
patient with angina is brought to a halt by his pain since he has learned 
from experience that the less he moves, the more rapidly will his pain 
disappear. The patient overcome by coronary occlusion is not faced by 
any such happy solution of his problems. As in typical angina, anoxemia 
of the myocardium develops. However, it is not due to a transient 
inability on the part of the heart muscle to receive an adequate supply 
of oxygen. It is due to a lesion which cuts off the oxygen supply 


permanently. Not only, then, is the pain more severe, but it persists 
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he most profound quiet will not cause its underlying cause to dis 
appear. Is it to be wondered at that such a patient does become restless 
and toss about? This is what will occur in any condition associated 
with excruciating pain when quiet will not relieve the pain. It becomes 
apparent, too, why nitrites will not affect such a pain. It does s 
angina pectoris by lowering the blood pressure and possibly dilati 
the coronary arteries, thus doing away with the condition of relative 
anoxemia of the heart: diminishing the demand for oxygen, and at the 
same time increasing the supply. These effects can have little 
influence on a type of anoxemia caused by actual obstruction of the 


artery. The anoxemia is no longer relative and transient, it is permanent 


and absolute (disregarding compensatory anastomoses that 


develop). The frequency of occurrence of acute coronary occlusion at 


night is purely a question of chance. An obstruction is just as 
to form during the night as during the day he usual absence 


nocturnal pain in angina is conditioned solely by the fact that the 
patient is at rest; he does not undertake any effort sufficient to 
on pain. It is unnecessary to enter into a detailed explanation of the 
other manifestations of acute coronary occlusion: fever, leukocytosis, 
pericarditis, etc. These symptoms can all 
result of the presence of dead tissue in the myocardit 
of the sudden devitalization of a greater or lesser part of the 
myocardium. 

An analysis of the apparent differences between “coronary disease” 
and angina pectoris reveals that these differences are entirely dependent 


1 
} 


1 twe 


on the differences in degree of anoxemia of the heart muscle in t 
conditions. We repeat that in angina pectoris the anoxemia is relative 
and transient. It disappears when the cause of the anoxemia, increas« 
work of the heart, disappears. In acute coronary occlusion, thi 
anoxemia is absolute and permanent. The blood supply is shut off 
and effort is no longer necessary to bring on anoxemia. Acute coro1 
obstruction is prolonged angina pectoris. It is, in fact, exactly wl 
it used to be termed before the clinical picture of coronary occlus! 
was well understood, status anginosus. It is, however, something mort 
than a severe, prolonged attack of angina, for the simple reason that 
the permanency and degree of the anoxemia introduce another factor 


myocardial infarction, and the events that depend on this development 


ANGINA PECTORIS AND OTHER TYPES OF CARDIA( PAIN 
We have stated before that the term “angina pectoris” should be 


applied only to the condition that corresponds to the one described b 


less typical pain and by the like 


Heberden, characterized by a more or 
hood of termination by sudden death. We have insisted on the esse 


tiality of this second feature, because we believe the evidence is 
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sufficiently strong to attribute its occurrence to the same underlying 
cause that brings on the pain, anoxemia of the heart muscle. 

There is not any doubt that there are other types of cardiac pain 
which closely simulate “true” angina pectoris. One may add that in 
some instances the pain may be indistinguishable clinically from the 
pain of the condition described by Heberden, at least by our available 
methods. Yet these pains do not merit the name ‘angina pectoris” 
since they do not have the same cause. They do not depend on a 
disturbance of function that may lead to sudden death. The fact that 
the pain may closely resemble that of angina pectoris need not lead 
us astray in our formulation of a conception of the pathogenesis of 
angina. Is it unreasonable to assume that the stimulus that gives rise 
to the pain in these cases, irrespective of the cause of the pain, reaches 
the same nervous paths that are brought into play in Heberden’s angina, 
and hence produces pain of essentially the same distribution? Yet it 
must not be assumed that pain occurring in a certain region of the 
chest and radiating in a characteristic way is necessarily synonymous 
with the condition called angina pectoris. 

We may illustrate our meaning by an analogy. The pain of duodenal 
ulcer has certain well defined features that are well known and need 
not be enumerated. It is a matter of common experience that identical 
symptoms may be caused by conditions other than duodenal ulcer. To 
carry the analogy further, it can be stated that one great difference 
between these conditions and duodenal ulcer is that in the former there 
is no possibility of the occurrence of certain events that may distinguish 
the latter, namely, the occurrence of hemorrhage or perforation. In 
spite of the similarity in symptomatology, the pathologic basis for the 
full development of the clinical picture of duodenal ulcer is not found 
in these other conditions. No one considers them the ‘same in spite of 
the clinical resemblance. 

We do not wish to enter into a discussion of the differential diag- 
nosis of angina pectoris. This has been ably done before. We do wish 
to emphasize that the condition described by Heberden has a definite 
and single cause, anoxemia of the heart muscle. The problem of angina 
pectoris is not to determine what may be its cause.*® It is to determine, 
whether, in a given case, angina pectoris is actually present. When the 
diagnosis is reached, there should be the implication that anoxemia of 
the heart muscle is present and that sudden death may ensue. This 
statement is not a mere play on words. It is the attempt to define the 
nature of the malady clearly described by Heberden. If we substitute 
“anoxemia” for “coronary disease,” the aphorism of Huchard is true: 
85. We do not mean that it is unimportant to determine the etiology of the 


lesion producing anoxemia of the myocardium. If this is found to be syphilis, for 
example, striking therapeutic results may be obtained by appropriate measures. 
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“There is only one angina pectoris, the angina pectoris due to anoxemia 
» Ss 


of the myocardium. All others are fals 


CONSIDERATION OF CERTAIN PROBLEMS CONCERNED WITH THI 
ANOXEMIA THEORY OF ANGINA PECTORIS 

A certain number of questions come to mind with regard to the 
relation of anoxemia to angina pectoris, some of which can be answered, 
and others of which must be left to future solution. Why, for example, 
should anoxemia ever occur in the heart muscle in a case of coronary 
disease, if there are anastomoses between the coronary arteries, and 
if the Thebesian vessels can nourish the heart muscle even when the 
coronary arteries are completely obstructed? It is true that the myo 
cardium may not suffer any apparent injury in the presence of a marked 
occlusion of one or even both coronary arteries. But the fact remains 
that myocardial injury does occur in many instances, and the problem 
is to determine not whether anoxemia of the myocardium may occur, 
but rather under what circumstances it does occur. The question has 
been well answered and summarized by Oberhelman and LeCount to 
whose work we have already referred: infarction following coronary 
obstruction depends on the rapidity of the vascular occlusion and the 
richness of the preexistent anastomoses. In additio&, Wearn’s work 
has showed that a third important factor is the extent to which the 
Thebesian vessels may take up the burden of nourishing the myocardium 
We have the two extremes: in the one case, complete compensation 
for an obstruction of the coronary artery, so that the patient does not 
suffer any symptom and the heart muscle does not undergo any change 
as a result of the vascular occlusion; in the other case, myocardial 
infarction takes place. Between these two extremes lie the various 
gradations of symptoms and pathologic damage that may be present in 
angina. 

A much more difficult problem is to determine why angina pectoris 
develops in such a relatively small percentage of the patients with aortic 
insufficiency, all of whom have a lowering of the diastolic pressure, and 
hence, presumably, a reduction of the coronary flow. Does the reduction 
of the coronary flow necessarily mean a reduction of blood supply to the 
myocardium? The role of the Thebesian vessels under these circum 
stances is not known, and it is possible that the extent to which thes« 
vessels may compensate for the reduced coronary flow may play some 
part in determining whether angina develops. One fact of clinical 
interest tends to demonstrate that aortic insufficiency does act by dimin 
ishing the coronary blood supply. Angina pectoris is much more com 
mon in syphilitic aortitis when both aortic insufficiency and occlusion of 
a coronary ostium are present, than when the latter lesion alone exists 
In other words, the valvular lesion adds something to favor the develop- 


ment of angina, and it is logical to assume that this factor is the 
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diminution in blood supply through the coronary arteries. In addition 
to the question of the role of the Thebesian vessels, a second factor of 
considerable importance in this connection is the probable variation in 
the capacity of the heart muscle to resist the effect of anoxemia (to incur 
an “oxygen debt’). These two factors, the degree of compensation 
through the Thebesian vessels, and the individual variation in the myo 
cardial tissue to withstand anoxemia, in addition, of course, to the 
extent of the valvular lesion, are probably important in determining 
whether or not angina appears in a case of aortic insufficiency. How 
ever, at the present, there is no definite answer to this problem, and 
the same holds true for the question of angina in pernicious anemia. 
What we have attempted to do is to show that in every case of genuine 
angina pectoris there is a lesion that may produce anoxemia of the 
myocardium, and that anoxemia of the myocardium may account for all 
the characteristic manifestations of angina; conversely, angina does 
not develop in the absence of anoxemia, and theories which assume 
some other derangement of function do not explain the characteristic 
features of angina. We do not yet know under just what circum- 
stances anoxemia will affect the myocardium so that angina will appear, 
or by what mechanism anoxemia calls forth a paroxysm of pain. But 
these uncertainties do not differ materially from innumerable similar 
ones in clinical medicine, even in conditions that are well understood. 
It is generally agreed that “mountain sickness” is caused by anoxemia:; 
yet symptoms appear in one person, and fail to appear in another, when 
both are subjected to the same degree of anoxemia (lowered oxvgen 
tension). To say that the extent of the symptoms depends on the 
completeness of compensation for the anoxemia is no more than saving 
the same about the appearance of angina pectoris when there is anoxemia 
of the myocardium. 

One is often confronted by a clinical case, the features of which are 
suggestive of angina pectoris in certain respects, and atypical in others. 
Are they cases of genuine angina? The question is, of course, of the 
utmost importance, but it is, nevertheless, no real concern of the issue 
at hand. It is one that has to do with diagnosis, and not with the 
pathogenesis of angina. Unfortunately there is not, at present, an 
absolute criterion of diagnosis of angina pectoris. So far as we know, 
the decision in an individual case must be determined by the outcome. 
If a patient with atypical symptoms of angina dies instantaneously, the 
presumption is that the patient actually suffered from angina during life, 
and that a lesion producing anoxemia will be found at necropsy. If the 
patient does not die instantaneously, or if he does not develop the typical 
clinical picture of acute coronary occlusion, there must be a certain 
amount of doubt about the diagnosis. 

We have stated that the paroxysms of pain in angina pectoris are 


provoked by increasing the demands on the heart and relieved by dimin 

















ishing the work of the heart, and that a case of angina is likely 
terminate by sudden death. This rule applies to most cases, 
remains to discuss the exceptions. These exceptions are mort 
: than real. 
Cases Characterized by Spontai as «SD hment f | 
\lthough angina is usually initiated by some factor whose influences 


the demands of the heart are obvious, such as effort or emotion, there are 


; other instances in which the angina seems to arise spontaneous 

during rest or sleep. Certain of these cases can be dismissed 
namely, those due to acute coronary obstruction. We have already 
pointed cut the relation of these cases to angina, and further elaboratic 
is unnecessary. Angina is really caused by a disproportion betwe 
the demands on the heart and the oxygen supply to the heat these 
cases, the oxygen supply is suddenly reduced below the requirements 
the heart of even the resting person 

There are other cases not due to acute coronary obstruction Phe 
exact physiologic changes that precede the attacks of pain are 
known. However, the observations of MacWilliam *° are of importance 

: in this connection. They have demonstrated that sudden elevations 

blood pressure or sudden increases in heart rate may occur during sleey 
particularly disturbed sleep. These sudden changes may be as marked 
as those that occur during moderate exercise Moreover, the reduc 
tion of blood pressure during such attacks is frequently followed b 
rapid disappearance of pain ( Mackenzie,'? case 17; Schwartz **). In 
other words, the changes in the circulation causing increased work of the 
heart may arise without effort, and they explain, in part at least, wl 
angina occasionally arises during rest. 

There is another group of cases that seems to be closely associate: 
with attacks of paroxysmal dyspnea. That is to say, certain patients w 
suffer from paroxysmal dyspnea frequently have nocturnal attacks « 
angina. Indeed, angina may occur only at night in these patients 
Without going into a discussion of the still disputed subject of pat 
oxysmal dyspnea, it may be said that it has been shown that the attacks 
are preceded by a gradual increase in heart rate, blood pressure 
and circulatory minute volume (Eppinger, von Papp and Schwarz * 

‘ It is conceivable that many of the attacks of nocturnal angina, occurring 


86. MacWilliam, J. A.: Some Applications of Physiology to Med 


Blood Pressure and Heart Action in Sleep and Dreams Their Rel 
Hemorrhage, Angina and Sudden Death, Brit. M. J. 2:119¢ 22 2 
87. Schwartz, S. P Paroxysmal Caré I \ H 2:49 J 
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in people subject to paroxysmal dyspnea, are brought on by these circu- 
latory changes that precede and accompany paroxysmal dyspnea 
\ngina occurs, however, only in those who are already predisposed by 
other lesions that reduce the oxygen supply to the heart, such as coronary 
disease or aortic insufficiency. 

Cases Characterized by Attacks not Rapidly Relieved by Rest. 
Little need be said about the long duration of the anginal attacks in 
coronary occlusion: the anoxemia is permanent and constant, and hence 
unaffected by rest. [t is also a matter of experience that nocturnal 
attacks, even when they are not caused by coronary occlusion, are often 
of rather long duration. We think it likely that most of the cases occur 
in persons subject to paroxysmal dyspnea, and that the long duration ot 
the anginal attacks may be due to the continued increase in circulatory 
minute volume that occurs before and during the attacks of paroxysmal 
dyspnea, whatever may be the fundamental cause of the increased 
circulatory minute volume. This relationship between certain attacks of 
angina and paroxysmal dyspnea has been recently pointed out by 
Braun.*° 

Cases not Ending by Sudden Death.—In some cases, the outcome ts 
not by sudden death. Exclusive of those patients who die of some 
intercurrent infection or other unrelated malady, practically all others 
die because of failure of the heart muscle. Some develop coronary 
occlusion and the condition is terminated by rapidly progressive myo- 
cardial insufficiency. In others, the myocardial damage is less abrupt, 
and death ultimately occurs with the common picture of chronic progres- 
sive failure of the heart muscle. These latter cases furnish the examples 
for the statement that angina tends to disappear when heart failure 
supervenes. The explanation, as Mackenzie has stated, is undoubtedly 
due to the fact that when myocardial failure develops in these patients, 
their activities are so restricted on account of dyspnea and other 
disabilities that they are unable to exert themselves sufficiently to bring 
on pain, 

Reference to charts 1, 2, 3 and 4 may illustrate our meaning more 
clearly. The figures are simple diagrammatic representations of what 
takes place in a patient suffering from dyspnea or angina, or both. 
Chart 1 shows the gradual steady increase in dyspnea, proportionate with 
the increase in effort.°° After a certain amount of effort the stage 


89. Braun, F.: Ueber die Kombination von Asthma cardiale mit Angina 
Pectoris, Wien. klin. Wehnschr. 40:1278 (Oct. 13) 1927 

90. By effort, is really meant a certain effort in a given unit of time. That is 
to say, a certain task in a certain time may bring on dyspnea; a similar task in 
twice the time may cause no dyspnea. The same principle holds true for the 
causation of pain. By incapacity is meant inability on the part of the patient to 
continue his effort. The diagrams are not intended, of course, to be absolutely 
accurate. They are sufficiently accurate, however, to illustrate the points at issue. 
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Fig. 1.—Illustrating the gradual increase in dyspnea, which is proportionate 
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1e effort expended 
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Fig. 2—Illustrating the freedom from pain up to a certain point anc 
sudden appearance of the symptom which increases to incapacitating intensity in 


a short time. 
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EFFORT 
Fig, 3.—Illustrating the course of events in a patient suffering chiefly from 
angina pectoris, but also from a mild degree of myocardial insufficiency. The 


dyspnea increases gradually, but before this symptom has become severe enough to 


limit the effort of the patient, pain suddenly appears and reaches an incapacitating 


intensity. 
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Illustrating the course of events 


Fig. 4. 
pectoris and severe myocardial insufficiency. 
S\ 
to develop. 


is sufficiently recovered and the effort to 


becomes less than the effort to produce incapacitating dyspnea. 
sented by a light dash instead of a heavy dash to indicate that it actually does 


i 
not occur under the foregoing circumstances 


its relation to dyspnea. 


» rapidly that the stage of incapacity is reached before pain has had a chance 
The patient loses his symptoms of angina until myocardial function 


a person suffering from angina 


in 


In this case, breathlessness increases 


produce incapacitating pain again 
Pain is repre- 


Pain is indicated merely to draw 











of incapacity is gradually reached, 
Chart 2 shows the development of pain in a patient suffering from 
angina. It is meant to demonstrate that up to a certait point, effort 
does not cause any symptom of warning. Suddenly pain appears, 
typically this pain reaches an incapacitating intensity with  stril 
rapidity. Chart 3 demonstrates the development of pain and dyspne 
in the same patient, the pain being the outstanding symptor It shows 
that dyspnea does not become a prominent symptom in such a pers 
since incapacitative pain appears before dyspnea of any marked sever 
has had a chance to develop. Chart 4 illustrates the disappearance oi 
pain in a person suffering from marked dyspnea (mvocardial insu 
ficiency). The dyspnea increases as it usually does, graduall 
proportionately with the effort. But in this case, it increases so 

that incapacitation through dyspnea takes place before pain has | 
chance to develop. 

Finally, there are cases characterized by long remissions, in some 
of which cures are practically obtained. Gallavardin ?° recorded thirty 
eight cases in which there were remissions ranging from a yeat 
half to eighteen vears. It seems probable that the freedom from 
is due to the development of anastomotic channels, with temporar 
and possibly permanent relief of the anoxemia of the affected h 
muscle. 

It may be seen, therefore, that the exceptions to the rule that angi 
is provoked by effort, rapidly relieved by rest, and likely to 
sudden death, are more apparent than real. Certainly in most cases 


adequate explanation for the exception can be found 


SUMMARY AND CON¢ SION 


he theories that attribute angina pectoris 


A critical analysis of t 
coronary spasm, to disease of the aorta or to myocardial exhaus 
demonstrates that these views are open to such serious criticist 
they become unacceptable; on the other hand, it can be show 
anoxemia of the heart, in the sense in which we have employed the 
term, explains every characteristic of angina, including the likelil 
sudden death, which must be considered an integral feature of the « 


dition. The percentage of instances in which conditions 


producing anoxemia of the myocardi ee ses 
undoubted angina is so high that the accuracy of the diagnosis in the 
few remaining instances seems open to questior We feel t 
eclectic theory which admits a varied basis for angina should 
abandoned. The angina pectoris of Heberden has but one caus 


anoxemia of the mvocardium 
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IN GASTRIC AND IN DUODENAL ULCER * 
SOPHUS BANG, M.D 


Professor, Physician-in-Chief, Municipal Hospital 


COPENHAGEN, DENMARK 


It often happens that the clinical symptoms of a disease are not in 
accordance with the organic lesion actually present. This fact is con- 
spicuous in stomach diseases. To see achylia develop without any sub- 
jective symptoms is an everyday experience. The symptoms of gastritis 
do not develop simultaneously with the pathologic-anatomic changes in 
the mucous membrane of the stomach. Even such a lesion as cancer of 
the stomach is frequently free from any definite symptoms for a long 
time. This variation of symptoms is particularly characteristic of the 
gastric and duodenal ulcers. In some cases one finds violent pains 
and fatal hemorrhages, in others there is a complete absence of symp- 
toms, mostly periodic, but sometimes throughout the course of the dis- 
ease. This behavior can be so constant that periodic latency is diagnostic 
in certain forms of ulcer. In such a case, however, the pathologic- 
anatomic picture is in keeping with the symptoms, as it is mostly char- 
acterized by negative observations. The classic description of ulcer of 
the stomach suggests the picture of a simple defect of the mucous mem- 
brane with no reaction about it, and this fact is indicated by the term 
“ulcus simplex.” 

In the last six or seven years, however, this classic “simplicity” in the 
anatomic relations of ulcer of the stomach has encountered increasing 
criticism, which I shall discuss later. As to the clinical symptomatology, 
on the other hand, there has not been great progress in the last gen- 
eration, in spite of the marked development of methods of examination. 
Methods are lacking for the determination of when the ulceration takes 
place, when it is healed and what really does happen in the latent periods. 
I have attempted to attack this problem from various angles, but here 
I shall discuss only an analysis of the temperature in gastric and duo- 
denal ulcers. 

The fact that fever occasionally is present in ulcer is not altogether 
unknown. But it has not received the attention it deserves with regard 
to its diagnostic and practical significance. I have not found this subject 
mentioned in any of the many textbooks I have examined. From this 
fact I conclude that the occurrence of fever in gastric ulcer is not gen- 
erally known. The special literature on ulcer of the stomach mentions 
now and then that fever can be associated with hemorrhages, but so far 





*Lecture delivered at the Northern Medical Congress in Copenhagen, July, 
1927. 














BANG—FEVER 


lich mentions tever as 


I have succeeded in finding only one paper w 


complication of nonbleeding ulcers. This was an article by Kroner, 
which appeared recently. He cited one earlier author, Lorenz, who was 
said to have found fever in 23.5 per cent of his 179 patients with ulcer 


of the stomach. Kroner studied 300 patients with ulcers from Strauss 
department in Berlin, and found fever, without any demonstrable caus« 
in 17.5 per cent of them. It should be mentioned, however, that Kronet 
regarded a single rise of temperature to 37.5 or 37.6 C. as fever 

My material comprises 386 cases from the Municipal Hospital 
(Copenhagen), department III, during the vears 1922-1926. This num 
ber includes all the cases I diagnosed as ulcer. I investigated the fre 
quency of fever in these cases, and I did not consider an isolated rise « 
temperature as “fever,” no matter how high the temperature ros« I 
have included only those patients in whom the fever lasted several days 
I found these fever periods in 207 of the 386 patients, that is, in 51.5 pet 
cent. Naturally one must exclude all cases in which there was the 
slightest indication that the fever might have been due to causes other 
than the lesion in the stomach. For that reason, I analyzed each indi 
vidual case report, and found that twenty-eight cases had to be left out 
(among these were active and suspected cases of pulmonary tuberculosis, 
pyelitis and cholelithiasis. In addition there were seven patients in 
whom the temperature rose shortly before the onset of menses, so that 
a premenstrual rise of temperature had to be taken into consideration ) 

After these cases are deducted, my material includes 358 patients, 
of whom 179 had fever, that is, 50 per cent. The fact that I found 
fever in 50 per cent of the patients while Kroner found fever in 17 pet 
cent might well be due to differences in the kinds of lesions. It is reason 
able to assume that the fever is less frequent in old and latent lesions 
than in acute conditions. That there really is such a difference between 
the two groups is evident on a comparison of the frequency of manifest 
hemorrhage (hematemesis and melena, but not the occult bleeding). In 
Kroner’s group the hemorrhages occurred in 25 of 300 patients, 
or 8 per cent; I found hemorrhages in 161 of 386 patients, or 41.7 per 
cent. As the fever most often is associated with hemorrhage, one will 
readily understand the difference between the groups. This difference 
is due to the fact that the Municipal Hospital admits only patients with 
acute cases. This might also explain why the specialists in diseases 
of the stomach have not attached so much importance to the fever, as 
the patients who consult them usually are those in whom the condition ts 


chronic. 


1. Kroner: Ueber Fieber bei Ulcus ventriculi et duodeni, Deutsche med 


52:1777, 1926 
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Leube mentioned the complication of fever in gastric ulcer, but he E 
considered the fever an exception. Eichhorst (1887) clamed occasion- 


ally to have seen a mild fever when the intestines contained a large 





amount of blood after hematemesis but as the temperature returned to 
normal on elimination of the blood, he regarded the rise of temperature 
as an absorption fever. Strumpel stated that a slight rise of tempera- 
ture, the so-called anemic fever, was common subsequent to hematemesis. 
However, Otto Leichtenstern * (1891) was the first one to investigate 
this relation systematically, and he used the term “febris methemate- 


metica,” which he defined as “a fever that sometimes is quite mild, 


sometimes rather high, sometimes perfectly atypical, irregular and 





Chart 1.—Gastric ulcer in a man, aged 60. In this and the following curves, 


all the rises of temperature above 37 C. are filled in black. A black square 
indicates hematemesis. A black sphere indicates melena. -+ indicates weak, 

medium and +++ strong benzidin reaction; — indicates negative benzidin 
reaction. 





Chart 2—Gastric ulcer in a man, aged 51. 


remittent, sometimes continuous for several days.” He found this 
fever to be a frequent, even a regular, phenomenon in hemorrhages from 
gastric ulcer, and he regarded it as an absorption fever because it 
usually did not appear until two or three days after the hematemesis 
while the patient still was constipated. Most other clinicians who have 
dealt with this question at all (for instance, Riedel, Stahelin, Ewald,* 
leiner) subscribe fully to Leichtenstern’s view. I have not found any 

2. Leichtenstern: Intravendse Kochsalzinfusion bei Verblutungen, Samm. 
klin. Vortr. 25:260, 1891 

3. Ewald Magenkrh., Eulenburg’s Realencyklopadie der gesammten Heil 


Vienna and Leipzig, Urban & Schwarzenberg, 1897, vol. 14, p. 287. 











tables that illustrate this question except in a rep 
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the recent work by Kroner, who found fever in eleve: 


1 patients with manifest hemorrhages, 1.e., in 45 per cent 


Chart 3 (sastric ulcer 1 mal iged 41 


Chart 4.—Gastric ulcer in a man, aged 32 


treated with an injection of gelatin; this procedure can 
temperature for from one to two days Thirty-two of 
however, had fever previous to the injection of gelati 

| 
were only three cases in which the effect of the gelatin « 
garded with absolute certainty. If these three cases ure ¢ 
total of 138 patients there remain 121, or 87.5 per cent, 


was present. 


What can be the cause of this fever? It can be take 
that the anemia in itself did not cause the fever Phat 
evident from my material, as many patients with a mild 


fever, and numerous patients with a most severe anet 











& considerably lower than that of my group, probably owt 

acute character of my cases 
In my 358 cases I have taken into account only thos« 

which were definitely demonstrated in the hospital. Het 
occurred while the patients were at home without sul 
yleeding in the hospital are not included. There are 138 ¢ 
hemorrhage, and fever was associated with the hemorr! 
or 90.5 per cent. In some of these cases, however, a possibl 
error must be taken into consideration. ‘Thirty-five of the 
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Chart 5.—Man, aged 42. The first rise of temperature occurred in connection 
with melena. Nearly three months later, hematemesis occurred two times, followed 
by rise of temperature and death with symptoms of anemia. Autopsy: peptic ulcer 
of jejunum with erosion of vessel. No other demonstrable cause of elevation 
of temperature, in vivo or at autopsy. 


35 





Chart 6.—Juxtapyloric ulcer in a man, aged 45. 





Chart 7.—Juxtapyloric ulcer in a man, aged 53. 








man, aged 48. 


Chart 8.—Gastric ulcer in < 
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marked rise of temperature only for a few days after the hemorrhage, 
while the anemia persisted or even increased without any fever. A 
comparison of the patients with and without fever might give some 
information on this subject. The blood was examined immediately after 
the hemorrhage in nine patients who did not have subsequent fever. 
The hemoglobin percentage was 55 or more in all of them. In the 
febrile cases, the hemoglobin content was above 55 per cent in 
seventy-two patients and below 55 per cent in thirty-four patients 
Kroner’s result is analogous to mine. But when Kroner concludes from 
this result that the fever is dependent on the “violence” of the hemor 


rhage, I cannot agree with him. For, if the hemorrhage and the fever 
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Chart 9.—Hem=temesis and death with symptoms of anemia in a woman, 
aged 44. Autopsy showed: ulcer of small curvature with erosion of artery 


Other observations at autopsy were negative 
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Chart 10.—Juxtapyloric ulcer in a man, aged 39 


are caused by the same process (inflammatory, for instance), then this 
process might conceivably have accomplished the “violence” of the 
hemorrhage and the fever alike, without these being directly dependent 
on each other. Two of my afebrile cases are of interest in this connec 

tion, both patients having had profuse hemorrhages which caused death 
in a few days. In neither did the temperature exceed 37.2 C. Autopsy 
revealed in both instances that an erosion of the vessel wall was the 
cause of the profuse hemorrhage. One can readily understand that 
when these ulcers did not cause a rise of temperature previous to the 
hemorrhage, fever would not necessarily result from the minimal erosive 
process that is required for the perforation of a vessel already laid bare. 


On the other hand, in an acute and febrile inflammatory process, which 
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rapidly destroys the mucous membrane and in doing so perforates a 


ee ee 


vessel, “violent” hemorrhage and fever can appear simultaneously with- 


: 

out being caused by each other. In the last ten years in the department, 
. ° . ° . ° 2 

autopsy material was obtained from five patients who had died from | 
hemorrhage in ulcer of the stomach without the temperature rising . 


shortly before death. In all these cases the ulcers were old and callous 








Chart 11.—Duodenal ulcer in a man, aged 63 





Chart 12—Gastric ulcer in a woman, aged 64. 
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Chart 13.—Gastric ulcer in a man, aged 32. 





Chart 14.—Gastric ulcer in a woman, aged 52 


In three death occurred from the erosion of a dissected artery at the 
bottom of the ulcer. In addition, I have one case in which an operation 
revealed a callous ulcer with some scar formation. Large hemorrhages 
had occurred repeatedly, without any fever, about three weeks previous 
to the operation. If this point of view is correct, one would expect the 


afebrile hemorrhage to be most frequent in old ulcers; and T found that 





twelve of the thirteen patients with afebrile hemorrhages 
symptoms for several years (from two to thirteen years ) 
case were the symptoms of a recent date (two months). On 
hand, all the apparently recent ulcers were found in the 
he first sympt 


tebr 


namely, nineteen patients, in whom t 
within the week before examination (the hematemesis 
first symptom in the stomach in these cases). Colle: 
cases with first symptoms of not more than two m« 
admission, I find ninety-two patients in this group, th: 
Thus all the recent ulcers occur in patients of the febri 
ulcers are found both in the febrile and the afebrile gr 


t temperatu 


quently associated with an acute exacerbation « 


o1ryve 
si 


of course, old ulcers can als 
secondarily infected. My experience demonstra 
ulcers and acute exacerbations ld f 
with fever, apart from the feve 

| have tried to answer the questior 
position of large amounts of blood in 
fever. For that reason I have compar 
in which a great deal of blood is poured 


ices seem mit 


rhages from esophageal var 


parison. During the last ten years | 
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in which esophageal hemorrhage was the cause of death. Three of the 
patients had complications which gave sufficient cause for the fever 
present, and in one patient the temperature was taken once only 
(37.9 C.) shortly before death. The temperature was normal in the 
remaining thirteen patients for from one to four days after the start of 
the hemorrhage. Most of these patients, however, died in from one to 
three days after admission, and the others soon developed febrile com- 
plications (bronchopneumonia, otitis, phlegmons). In only two 
patients did the temperature remain normal for four days after the 
onset of the hemorrhage. This did not happen once after a severe 
hemorrhage in my patients with ulcer of the stomach. Autopsy was not 


performed on seven patients who died of hemorrhage from esophageal 


35 | 40 


Chart 16—Hemorrhage from esophageal varices in a man, aged 


Chart 17.—Epistaxis in a man, aged 48. In this chart the black squares 
indicate bleedings from the nose. At the cessation of bleedings he had 
1,700,000 red corpuscles. That the anemia was due to the bleeding is evident, 
as he had 2,800,000 red corpuscles ten days later. 


varices. Four of these had complications which explained the mild 
fever; the other three had a normal temperature throughout. In one 
of these patients (fig. 16) the number of red blood cells decreased to 
2,500,000. In the patients with ulcer such a case did not occur without 
fever. Of course, the diagnosis of hemorrhage from esophageal varices 
is never absolutely sure without an autopsy, but such a case proves that 
large amounts of blood can pass through the intestines without causing 
fever. 

The hemorrhages from cancer of the stomach generally are not 
suitable for comparison, because the amount of blood usually is small, 
and because fever often develops without hemorrhage. However, I 
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encountered twelve patients with cancer of the stomach with se 
hematemesis. Five of these had a normal temperature for at least 


days after the hemorrhage. One would think that epistaxis wouk 


suitable for comparison, but most of my cases cannot be used for 


1 
} 


purpose because the case reports do not indicate how much blood 





‘ r 
yore 


1 be 


1 Diood passe 


through the intestines. Only two of my cases allow any conclusion 1 


that respect: In the first case, for two weeks the hemorrhage was 
sometimes profuse, sometimes continuously oozing; the count of re 
corpuscles decreased to 1,700,000. Nevertheless, the temperature 


remained normal (apart from a complicating angina [fig. 17]). Ih 


second case, the temperature remained normal for five days aftet 


epistaxis, which was followed by several tar-colored stools 





Chart 18—Gastric ulcer in a woman, aged 74 





Finally, I saw seventeen patients with hemorrhage from gastric uk 


without rise of temperature. This proves that not every accumulati 
blood in the intestines causes fever 


The entire control material needs to be increased and additi 


investigations must be carried out before 


question whether accumulation of blood in the intestinal tract car 


itself give rise to fever; but even from t 
conclude that not every accumulation of blood in the intestinal 
is followed by fever. And, fortunately, my experience with ulcers 


some information on this question. 


/ 
~ 
4 


If the blood in the intestines were the 
would expect a certain relation between the rise of temperature an 
} 


retention of the blood in the intestinal tract \nd such a relation must 


be present in one respect, namely, with regard to the height of the fever 


1 
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The highest temperature was usually present while the patient wz 
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constipated, as Eichhorst has already observed. In my patients the fever 


frequently subsided at the same time that the first bowel movement 





occurred, but this was not conclusive, as I tried to keep the patients con- 





stipated until they felt perfectly well, i.e., until the fever ceased. I found 





it likely that decomposition of the blood in the intestines caused fever or 





at least increased a preexisting fever, but the fever was not at all pro- 






portionate to the amount of blood in the intestines. The elevated tem- 





















































































Chart 20.—Woman, aged 68. Autopsy: Ulcer of small curvature. No other 


demonstrable cause of fever. 








Chart 21.—Gastric ulcer in a woman, aged 2 
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hart 22.—Juxtapyloric ulcer in a man, aged 39. 





perature persisted in a number of cases a long time after the last trace of 
blood had disappeared from feces, and the test was done with the 
sensitive benzidine reaction (figs. 18 to 32). This relation was found in 
68 of 138 cases, and was indicated in many more cases. 

However, one can proceed a step farther. One can examine those 
cases in which neither hematemesis nor melena were present, and in 


which the occult bleeding could be demonstrated only with benzidine 











art 28—Duodenal ulcer i man, 


‘hart 29 astric in a man, aged 


‘hart 30.—Juxtapyloric ulcer in a man, aged 5 


hart 31.—Juxtapyloric a woman, aged 64. 











BA (hgs. 35 toa 37). According to Gregersen, the weakest benzidine rea 

J tion indicates a total of 1 Gm. of blood in the entire intestinal tract : and 

x it is not possible that such small amounts of blood can cause fever fron 
absorption or decomposition. I have seen twenty-eight such cases 
occult bleeding, and twenty-one of these, or 75 per cent. were febrile 


The bleeding could not be considered established in three of the twenty 














: eight patients, as the benzidine reaction was positive only once, i. 
: immediately after admission ; thus the reaction can have been due to the 
Chart 32.—Juxtaplyoric ulcer in a man, aged 45 
Chart 33.—Ulcer of small curvature in a woman, aged 75 
Chart 34.—Juxtapyloric ulcer in a man, aged 51 
g consumption of meat before admission. If these three patients are left 
E out, the fever percentage rises to 84 per cent; and this is about the same 
a ‘ ; an 
3 fever percentage as that in manifest hemorrhages 
In order to prove that the fever is due to some cause other than the 
hemorrhage, one should demonstrate the presence of fever in patients 
: with ulcer but no hemorrhage (figs. 38 to 44). In the 386 patients wit}! 


ulcer, there were 13 of this type. When one considers that 40 per 


cent of the 386 patients were admitted to the hospital because they had 
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manifest hemorrhage, thirteen is not such a small number. They com 
prise 6.5 per cent of the patients with nonbleeding ulcers. It is a fore 
gone conclusion that the large majority of chronic latent ulcers are 
4 afebrile. Autopsy was done on two of the thirteen patients with febrik 
4 nonbleeding ulcers. Both ulcers were old, large and callous, with a foul 
i base. In such cases it is reasonable to assume that the ulcer was the site 
4 of a secondary infection. The other eleven ulcers were juxtapyloric o1 
i duodenal. In the group “ulcer with manifest hemorrhage,” the diagnosis 
j of juxtapyloric and duodenal ulcer was equally frequent in the febrile 
: and the afebrile groups (50 and 47 per cent, respectively ). 
From this investigation I think I am justified in the conclusiot 
3 that many patients with gastric and duodenal ulcer develop a rise of 
A 
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Chart 38.—Duodenal ulcer in a youth, aged 19 
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Chart 39.—Duodenal ulcer in a man, aged 29. The rise of temperature 
was not due to pains, as they occurred at night several hours after the riss 





of temperature. 


temperature which is not associated with hemorrhages. Large amounts 


of blood in the intestines, apparently, are capable of increasing this fever ; 


and, perhaps, the decomposition of the blood can give rise to fever, but 


this question requires further investigation. This fever may vary t 
some extent, but it most decidedly tends to be continuous and with rela- 


tively small variations. 

I think it will prove of some practical value to take these tempera- 
tures into account. In some of my patients, a slight elevation of the 
temperature was the only demonstrable sign of an otherwise latent 
period. Even though all other symptoms were absent, the temperature 
still indicated that the ulcer itself or its fundamental cause had not yet 
been cured. Since I have realized this fact, I have ordered the patients 
diet and rest in bed accordingly. A slight elevation of the temperature 
can sometimes persist for weeks, and I believe it to be of some conse 
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quence. There is no reason why one should pay less attention to this 
temperature than one does in the treatment of tuberculosis. It is doubt- 
ful, I believe, that this temperature will prove of value in differential 
diagnosis, but it is not altogether unimportant that one learn that an ulcer 
of the stomach can be associated with a fever, which is not unlike the 
tuberculous fever. At any rate, the presence of fever can no longer be 
used to differentiate between a hemorrhage from pulmonary tuberculosis 


and one from an ulcer of the stomach. 








ric ulcer in a man, aged 53. 





Chart 


Chart 41.—Ulcer of small curvature in a woman, aged 49. 


~ 


‘hart 42.—Juxtapyloric ulcer in a woman, aged 48. 


GASTRITIS 


But how can this fever be explained? Faber ° demonstrated that the 
postmortem smooth or atrophic mucous membrane by no means excludes 
the possibility of a pronounced gastritis during life, and I have begun to 
realize lately that the smooth ulcer found at autopsy really is a product 
of the postmortem effect of the gastric juice. Resections of the stomach 
particularly have furnished new information on this subject. Askanazy ® 

5. Faber: Acute and Chronic Gastritis, Kraus & Brugsch, 1921, vol. 5. 

6. Askanazy: Bau u. Enst. d. chr. Magengegeschwurs, etc., Virchows Arch 


f. path. Anat. 284:111, 1921; 250:370, 1924 
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studied the fresh material from resections, and said that he was “aston- 


ished” the first time he looked at a recently removed and carefully pre- 
pared ulcer. Even as late as in 1919, Ashoff wrote that “any special 
deposits on the ulcer, exudates and necrotic masses, are practically 
absent,” and that “the lack of inflammatory changes in the surrounding 


g 
mucous membrane usually is conspicuous.” The first contradictory 
statement, as far as I have been able to find out, came from Faber’s 
department when G. Lange* (1910) mentioned some more or less 


markea inflammatory processes in about half of his material obtained 
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Chart 43.—Gastric ulcer in a woman, a 
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Chart 44.—Juxtapyloric ulcer in a man, aged 32 
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Chart 45.—Juxtapyloric ulcer in a woman, aged 27 


by resections. These, however, were mostly some very old ulcers. In 
1921, Faber wrote, in his treatise on acute and chronic gastritis in Kraus 
and Brugsch’s textbook, that the acute hematogenous gastritis which 


develops subsequent to infections does not show any macroscopic signs 
of gastritis, but that the microscopic examination reveals a marked round 
cell infiltration between the glands, usually associated with a marked 
development of lymphoid tissue. This process continues farther in a 
number of cases, forming small hemorrhagic erosions which can develop 

7. Lange, G.: Studier over den kronische Gastritis, Inaug. Diss.. Coy 


1910 
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into small ulcerations and result in an acute ulcerative gastritis. ‘These 
erosions can give rise to hematemesis with more or less extensive inflam- 
mation of the mucous membrane, particularly around the ulcerations. 
“When the gastritis has persisted for some time, one can find that some 
of the small ulcerations extend farther out and particularly downward, 
forming a transition to true simple ulcers.” 

In 1921, Askanazy published a report on forty-four resected ulcers 
in which he “almost constantly” found even macroscopically four dif- 
ferent layers: (1) a layer of exudate; (2) beneath this a 1.3 by 1.5 mm. 
thick opaque stratum, the “fibrinoid or diphtheroid necrotic zone” 
(3) a layer of granulation tissue, often several millimeters in thickness, 
and (4) deepest, a layer of scar formation—at least in the older ulcers. 


The three first layers were of such a delicate structure that even the 


weakest stream of water at autopsy would remove them, not mentioning 
the postmortem digestion. It is not any wonder that the dissecting 
anatomist does not find these layers. In the fibrinoid zone Askanazy 
always found numerous leukocytes and often circumscribed “‘abscess- 
artige Krweichungsherde.” He considered the fibrinoid layer to be the 
product of an ever-developing, at least periodic, acute inflammation. 

In the last two or three years Konjetzny* studied this resection 
material, and he came to the conclusion that a chronic gastritis is present 
with every ulcer of the stomach or duodenum, particularly in the region 
of the antrum, while the fundus usually does not show this condition. 
In forty-one resections for duodenal ulcer, he found gastritis and duo- 
denitis present in 100 per cent, and in 54.5 per cent of these cases there 
were additional inflammatory defects of the mucous membrane outside 
the ulcers, 1.e., erosions. He was strongly supported by Kalima,® who 
claimed that ulcers always were associated with a diffuse or focal 
gastritis and often with superficial ulcerations, and that this lesion was 
most marked in the pyloric area of the stomach and along the small 
curvature, while the other sections of the stomach were affected but 
slightly. There is no doubt that these erosions developed on bases of 
the gastritis and appeared in groups. The intermittent course of the 
gastrititis was probably the cause of the periodic appearance of the 
symptoms of ulcer. In this connection, Kalima mentioned that Faber 
had emphasized the fact that the uncomplicated chronic gastritis had a 
tendency toward an intermittent course. This helped to explain the char 
acteristic exacerbations of peptic ulcer. 


8. Konjetzny: Surgical Aspects of Chronic Gastritis, Arch. f. klin. Chir. 
129:139, 1924: Inflammatory Basis for Duodenal Ulcer, Deutsche Ztschr. f. Chir 
184:85, 1924; Inflammatory Genesis of Ulcer of Stomach and Duodenum, Arch 
f. Verdauungskr. 36:189, 1925 

9. Kalima: Chronic Gastritis and Gastric and Duodenal Ulcers, Acta. chir 


Scandinav. 58:122, 1925 

















Schmincke *® found gastritis in 100 per cent of his patients witl 


Ps ulcers; von Haberer,’? Heidenhein, Duschl,’? Orator ** and Finsteret 
came to similar results in reality, although their theoretical interpretatior 
of these results were somewhat divergent In 1926, Bohmanssot 

published the results of 185 resections in the hospital of Numeaa 
Almost every section showed macroscopically a pronounced redness of 
the entire pyloric area, which was frequent 


while the fundus was much paler. This condition seemed to be constant 





in gastric ulcer and less constant in duodenal ulcer \licroscopic exat 
nation showed a constant increase of the plasma cc 
nuclear leukocytes in the form of perivascular infiltratior Che pus ce 
not infrequently accumulated as miliary abscesses Le nsidered_ the 
gastritis to be the primary lesion, and thought that the term “gastritis 
ulcerosa” would be correct | reviewed ls material i rie OL 
finding some recent and acute cases. However, it contained onl 
cases, but even these constantly showed considerable 

changes in all the tissue layers with a macroscopic swell 

of the mucous membrane 

I will cite his case 63, because it is the only one in whi 


perature is mentioned. 


The patient was amitte i eSIs t 
38.7 ( The fever lasted for one week € mptom 
been present for two months onl 
above the angle At least one it these w recent date The w le 
portion was considerably thickened On macroscopic examit 
resected specimen the pyloric portion was found to be hardene fi 
somewhat swollen and red, and there was irp line { den | 
the normal mucous membrane of the fundic portion a1 
membrane of the pyloric portion. Microscopi Y 


plasma cell infiltration with occasional pus cell 


This case, then, was one of ulcer with a slight hemorrhage. consider 
able inflammation and fever—exactly the combination of symptoms 


I take to be characteristic. Of course, to operate when an ulcer is 





statu nascendi, so to speak, will always be a rare coincidence ; but oper 
tions have been done at a still earlier stage of the ulcer formati 


10. Schmincke \natomische Befunde:z ge 
schr., 1923, p. 1525 
4 11. Haberer: Zentralbl. f. Chir. 51:67, 1924 
12. Duschl: Anatomy of Stomachs Predisposed to U1 
f. Chir. 187:55, 1924 


13. Orator: Gastric Ulcer, Mitt. a. d. Grenzgeb. d. Med. u. Chir. 35:214 
1922: Beitr. z. Magenpath, Virchows Arch. f. path. Anat. 255:639 25 
14. Bohmansson: Surgical Treatment of | 


chir. Scandinav 60: 
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namely, before the ulceration took place. One of Borgbjaerg’s ‘® (1922) 
two cases 1s of special interest. The operation did not reveal an ulcer, 
but a flat, purulent infiltration of the mucous membrane 2 cm. wide. 
On microscopic examination Melchior found considerable purulent 
changes, especially in the mucosa, with thickening of the submucosa and 
considerable diffuse cell infiltration, and a large portion of the gland 
crypts had undergone necrosis and liquefaction. It is more than prob- 
able that such a lesion is just about to become an ulcer, and it most likely 
will cause some fever. 

More and more cases of this kind are being reported. Thus 
Konjetzny (1924) reported no less than nine analogous cases in which 
he performed operations. Most of the patients presented typical symp- 
toms of ulcer for years—with hematemesis in four of them—and yet 
the operations did not reveal ulcer but chronic gastritis. Orator reported 
three cases of the same nature. 


Thus, one may find every “ulcer symptom,” periodicity, pains at 


night, hematemesis and even pyloric stenosis as in Borgbjzrg’s case, all 
present in chronic gastritis—a fact which Faber also has emphasized. 
One then naturally asks if, after all, the gastritis in gastric ulcer is not 
the lesion which gives the so-called symptoms of ulcer. The symptom 
that has been the subject of my investigation, namely, the fever, is 
reasonably referable to the gastritis. At any rate, it is evident from the 
quoted cases that the gastritis frequently is of such an inflammatory 
nature that the presence of fever seems reasonable. 


COMMENT 


When one looks at the whole matter from this point of view, the 
question is not how often the bleeding ulcers are associated with fever, 
but how often fever is connected with those lesions of the stomach from 
which ulcers develop. In 121 cases of manifest hemorrhages with fever, 
the diagnosis of ulcer was certain in fifty-nine patients; for in these 
patients the diagnosis was based on autopsy, on operation or on the 
presence of characteristic subjective symptoms, roentgen-ray observa- 
tions, positive evidence in the functional stomach test and hemorrhage. 
Thirty-two additional patients showed characteristic signs of a lesion 
in the stomach, a characteristic anamnesis and hemorrhage—making a 
total of ninety-one patients, or 75 per cent. In twenty-two patients the 
hemorrhage occurred in direct connection with a period of dyspepsia; 
these together with those just mentioned make 113 patients, or 93.5 per 
cent, with symptoms in the stomach and hemorrhage. The lack of 
objective signs apart from the hemorrhage in the last twenty-two cases 


15. Borgbjaerg: Ulcerative Gastritis, Arch. f. Verdauungskr. 30:73, 1922. 





was due to the fact that most of the lesiot 
acteristic signs had not had sufficient 
instances the lesion was cured before 

such examinations were carried out only 
from symptoms for some time after the 
remaining patients, the autopsy revealed 
kind as that in Borgbjaerg’s case. Finally, e: 


the only symptom was the hematemesis ; 1 


supported solely by the fact that no other « 
be found. If the « 


per cent) with fever in 130 cases of lesions of the stomach with manifest 


loubtful cases are deducted, ‘re were 113 cases (87 


lefini ilcers, fitty 


hemorrhage. If, however, I take into account only « 


nine of sixty-five cases, or 91 per cent 
in no way alter my first figures (87 
are not to be made in the groups 

} 


these groups comprise only objectively den 


that whether I merely take the definite u 
all “stomach lesions with hemorrhage’ 


present in nine tenths of all the patients 





BASAL METABOLISM 


Il. THE BASAL METABOLIC RATE IN RELATION TO SYMPTOMS 
AND SIGNS IN HYPERTHYROIDISM * 


JAMES H. SMITH, M.D. 


RICHMOND, VA. 


The purpose of this paper is to compare the relative value in 
diagnosis of certain of the more classic symptoms and signs of hyper- 
thyroidism. The criteria used are: (a) the bedside data furnished by 
these symptoms and signs themselves as compared with (b) the basal 
metabolic rate and (c) the pathologic examination of the resected 
thyroid gland when this material is available. 

The method consists of arbitrarily assigning the values shown to 
the following six symptoms and signs: nervousness, 1; tremor, 2; 
loss of weight, 3; tachycardia, 4; exophthalmos, 5 and goiter, 6, making 
a total of 21. By this means a numerical index of symptoms is arrived 
at which can be readily represented graphically on a chart showing 
the relation of the numerical index to the basal metabolic rate. 

Nervousness is a subjective symptom, vague in its definition, char- 
acteristic of a wide variety of diseases and not quantitively measurable. 

Tremor is variable and except when typically fine, is not peculiar 
to hyperthyroidism. 

The standard of loss of weight used in the study was 5 per cent 
or more of the recent normal weight of the patient. 

3y tachycardia is meant a pulse rate not falling below 90 under 
the conditions of the basal metabolic test. 

The recognition of exophthalmos often involves the personal equa- 
tion of the observer. If, however, a tendency is maintained to regard 
it absent unless positively present or plainly supported by other eye 
signs of hyperthyroidism, the sign is of high diagnostic significance. 

The recognition of goiter is similarly involved. If the thyroid is 
appreciably enlarged, the degree of enlargement is of less significance 


as to the functional state than is the degree of vascular activity of the 


gland. 

The cases studied number 147, taken consecutively without selection 
except to exclude those in which the patients had been recently treated 
with compound solution of iodine, by roentgen ray or by operation, pre- 
sumably so as to modify the symptoms. The results are plotted in the 
chart. The symptom index is the base line, and the basal metabolic 
rate is the vertical. 


* From the Medical Service of St. Luke’s Hospital. 
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Fi The great majority of those with a symptom index of 10 or less 
y (102 cases) had a basal metabolic rate of less than plus 20, (one excep 
ql tion), and in only five of these 102 cases was the condition diagnosed 
‘ as hyperthyroidism, though many of the patients had nontoxic goiter 
a On the other hand, all but four of the forty-five patients with a1 
F index of over 10 had a basal metabolic rate of more than plus 20, and 
b) x ———— 
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no subsequent record to indicate that any of the patients has subse- 
quently become a recognized subject of toxic goiter. Wiuith regard 
to the northeast field, the condition in thirty-seven cases was diagnosed 
exophthalmic goiter or toxic adenoma. Most of these patients were 
subjected to operation and the thyroid tissue submitted for examination 
(thirty-one cases). The pathologic reports supported the clinical 
diagnosis in these thirty-one cases, whereas it did not in certain of 
the cases noted in the table. 

The study suggests, as would be expected, that the diagnosis « 
hyperthyroidism approaches certainty as the index exceeds 10 

In the absence of exophthalmos and goiter (index 10 or less), 
hyperthyroidism was rarely found to exist even though nervousness 
tremor, loss of weight and tachycardia were present 

When exophthalmos and goiter were present, other cardinal symp 
toms also occurred. 

The absence of exophthalmos in toxic adenoma limits the total 
possibilities of the index in that condition, but the adenomatous goiter, 
if toxic, is usually associated with tachycardia and one or more of 
the other common symptoms. 

The valuation suggested may occasionally serve as a useful check 
on erroneous acceptance or interpretation of the basal metabolism 
determination in the diagnosis of exophthalmic goiter and toxic thyroid 
adenoma. 
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The results obtained by two of us (Strouse and Binswanger) ' from 


the therapeutic use of iodine in the treatment of patients for symptoms 






of the complex resembling hyperthyroidism without increased metab- 






olism suggested the study of the relation between the nervous symp- 





toms, metabolism and the use of iodine in hyperthyroidism.? To put 






















this idea to experimental test involved a procedure which attempted to 

. change the emotional state of a person and then to study the effect of 
such emotion on the metabolism. We believed that for our purpose in 
a general hospital, a simple precedure applicable to all classes of patients 
would give results of comparative value. Of course, we realized the 
improbability of evolving any standard test when dealing with emotion 
or of obtaining any constant emotional reaction to a given psychic 
stimulus. To this end we decided to study in operative cases the effect 
of the knowledge of an impending operation on the basal metabolic 
rate, pulse rate, blood pressure and subjective emotional state. 

Three classes of patients were studied. The first consisted of the 
usual operative cases, the second of a group of patients with hyper- 
thyroidism who had received the present day preoperative iodine therapy, 
and the third, patients with hyperthyroidism who had not received 
iodine or only insignificant amounts. After these patients had been 
in the hospital varying lengths of time, their basal metabolic rates 
were determined. Another metabolism test was done the morning 
before and the morning of operation, the patient having been informed 
of the time of operation the preceding evening. The pulse rate, blood 
pressure, respirations and emotional state were observed at the same 
time. Ina few cases the technic was slightly altered in that the patient 
was informed on the morning of operation just previous to the metabolic 
reading. 

*From the Thyroid Study Group and the Otto Baer Fund for Clinical 
Research of the Michael Reese Hospital. 

1. Strouse, S., and Binswanger, H. F.: Symptom Complex Resembling 
Hyperthyroidism Without Increased Metabolism, J. A. M. A. 88:161 (Jan. 15) 
1927. 

2. Hyperthyroidism is used throughout this paper as descriptive of a general 
group including all gradations from the typical exophthalmic goiter to the 
so-called adenomatous goiter with hyperthyroidism. 
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Benedict-Roth apparatus being used. Computations were mad 
the Aub-Dubois tables In some cases one, at In some tw Six 
periods were run. Conditions of the test were always the s 

patient was in bed all night, and receive 
midnight. Sedatives were not administered the evenit efor 
morning of operation. The pulse rate was taken during the 

period, and the blood pressure and temperature by mouth imm« 


following. Respiratory quotients were not determine 


Group 1.—The first group consisted of twelve patients. « t 
and four females, varving in age fror + to 60 years é : 


metabolic rates were all within normal limits 


Only three of these patients showed an\ itward e1 
festations on the morning of operatio1 [he rate of metabolisr 
one of these rose 6.1 per cent (case 5); of the other tw 
4 per cent and one 13.4 per cent (cases 3 at 1( The puls 


1 pressure did not show any marked change é 


bloos 
nine patients did not manifest demonstrable emotional re 

these only one had an increase of 6.4 per cent, and this may be ¢ 
by an accompanying rise in temperature to 99.4 | Either the 
did not show any appreciable fluctuation or the metabolic rate de 


slightly. A constant relation did not exist between the puls« 


blood pressure and metabolic rat [he respiration was not mat 
affected in any case. 
Group 2.—The second group comprised twelve patients wit! 


thyroidism who had received the present day preoperative tr 

with iodine. In all of these the administration of compound s 

iodine had improved the nervous symptoms and had considerably lowet 
the basal metabolic rate. In most cases compound soluti 

(Lugol’s solution), 10 minims (0.6 cc.) three times a day. was 

istered for from six to twenty-five days [wo patients received 15 
minims (0.92 cc.) three times a dav, and in some 

30 minims (1.9 cc.) was given the night before oper 

in case 21 received syrup of hydriodic acid, 1 drachr } three 


Imes a day for fourteen days, followed by compound s 





iodine, 10 minims three times a day for thirteen davs 


Of the twelve patients in this group (table 2), onl es 
22 and 24) showed outward emotional sti : 
and great anxiety ) The metabolic rate it — 
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practical \ 
















ARCHIVES OF INTERNAL MEDICINE 


836 








metabolic rates in cases 21, 22 and 24 increased approximately 6 per 


cent. The pulse rate rose in all of these, whereas the blood pressure 






varied. 
Of the remaining seven patients, three (cases 16, 20 and 23) did 





not show appreciable change the morning of operation. In the last 














TaBLe 1.—Data of Patients Not Having Thyroid Disease 











Rela- 3asal 
Age tionto Meta Res Blood 
and Opera bolie pira Pres 
Sex tion* Rate Pulse tion sure Comment t 









1 44 1 12.6 OO 64 17 Hernia 



















































M 0 17.6 OF 16 108 80 Informed of operation between 0 and @ 
i 21.9 a) 16 110/80 Told operation was to be performed 
> 3 1 10.9 i>} Of 13 90/ oo Hernia 
M 0 4 72- 76 14 Informed of operation between 0 and @ 
(A ) S4 14 118/70 
60 1 6.8 60 is 90/60 Duodenal ulcer, vomiting and emaciation 
M 0 8.7 56. 16 w/o Told he was to be operated on after 0 
reading 
om 12.7 55- 6D 16 106/56 Appeared angry, desired to see his wife 
4 46 1 1 io U 18 Chronie osteomyelitis; eight previous 
M 0 6.3 Oo 17 104/80 operations 
> 6 l 9.7 88 96 , Chronie appendicitis; marked tremor 
f 0 3.6 SS 06 19 114/30 Cried and was nervous morning of test 
+11 9.1 76- 34 1d 108/78 
6 52 1 9.7 ind 9 Gastrie ulcer 
M 0 8.1 y ; 
7 36 l 3.8 18 -52 15 9 45 Duodenal ulcer 
M 0 5.2 uw) 15 108/60 
8 16 1 9.1 52 16 118/70 Appendix; lagophthalmos 
F 0 + 7.5 D6 60 paA 108 60 
9 44 1 + 3.8 71 26 100/70 Chronie intestinal obstruction 
M 0 + 3 62- 70 mY 96/60 Coarse tremor 
10 30 3 98-100 17 100/60 Retroceeal appendix 





F 1 Sh 92 18 104/70 
0 Ss 2) 110/70 Did not sleep most of night 
11 7 10 9.2 8 12 130/80 Cholecystotomy and appendectomy 
M 7 2.6 4 12 124/70 
0 10 56- 58 11 110/65 Up all night; pain in abdomen and 
shoulders 
12 14 2 3.4 68- 72 10 114/58 Appendectomy; tremor, adolescent thyroid 
F 1 4.7 68- 72 9 108/60 
0 1.7 » 9 : Temperature, 99.4 


*In this table and in tables 2 and 3, 0 indicates the morning of operation; 0! indicates 
that two tests were made on the day of operation, one before the patient was told of the 
operation and one after being told. Other numerals state number of days before or after 
operation. 


+The patients were notified the night before of the operation except when otherwise st ated 
Outward manifestation of emotion did not oceur unless indicated in this column 
two, the pulse rate and systolic pressure showed moderate rises. The 
metabolic rates in cases 15 and 19 fell approximately 8 per cent, without 
any changes in the pulse rate. The marked fall of 18.8 per cent in 
case 14 suggests the possibility of some error. The changes in metabolic 
rate, pulse rate and blood pressure did not present any parallelism. 

Group 3.—As already stated, group 3 consisted of patients with 


hyperthyroidism who had not been iodinized. It is limited to only six 
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patients because of some untoward reactions which occurred. To obtait 
the effects of the mode of procedure adopted in the other two groups, 
these patients were likewise informed the night before that operatior 
was to take place the next morning. But after the metabolism test 
was made that morning, actual operation did not follow. They were 


then put on the present day preoperative course of iodine. Four 








Tas.e 2.—Data of Patients with Thy i ise T) 
Solu ; 
Rela- Basa {mo 
Age tionto Meta Res Ble od 
and Opera- bolic pira Pres- Receiv 
Case Sex tion Rate Pulse tion sure cr ( 
13 1) 7 35.5 100 "} A a > Nerv s 
F 1 0.2 r 4 
0 31.6 104-114 y 
14 7 l 47.4 S- 38 8S! ol aA 
F 0 28.7 ae OF ’ 4) I t sleep w ae 
1s 87 7 1.3 108 ) 
M -—-] 29.9 76 ? » 50 
0 2.4 78- 9 ’ x 
16 2 —19 +56 124 4 0 
F l 42.4 104 1s 
0 Y.7 138 
17 40 1 4+-35.1 108-11 1.3 , 4 
F 0 + 36.3 108-110 12 118/ 4 Great anxiety 
18 18 19 61.7 116 4 4/ St 
F 1 39.2 96-104 » 
oO +47.7 100-108 1” a I perat ” 
+42.7 38 18 wo 
19 52 11 03.7 104 16 -/ OO . 
F 1 23.7 S0- 88 l 
0 14.9 St 16 ] é 
20 nt) 23 10.8 132 lo 4 
F l LOO 104 ] 100/ 40 
0 7 120-130 1d y 1 
From April 19 to May irachm 
21 43 x 56.7 28 of syrup of hydriodie acid was 
F 12 31.1 140-152 6 given three times a day 
l 29.1 114 ~ 4 
0 35.4 120-124 2 Worried a great dea! 
22 32 1 S8- of 21 104/ @ 2° 
F 0 104-114 17 124 ) Showed anxiety 
23 of 1 +32.1 98- 98 at 138/ 7 
M 0 + 33.3 123-128 ” wi 7 Temperature, 99 
a 33 1 37.6 92- 94 24 118/ & ‘D 
F 0 + 44.3 110-114 4 118/ 3D : remperature, 99; excit 


these patients are also included in group 2, thus affording us the 
opportunity of studying them before and after iodine therapy. 

The results obtained are discussed individually. The metabolic rate 
in case 14 rose from + 43.1 per cent two days before operation to 
+ 77.7 per cent the morning of operation. The pulse rate and blood 
pressure remained constant. The metabolic rate in case 23 increased 
from -+ 50.7 per cent to + 75.8 per cent within a few minutes. The 


julse rate and systolic blood pressure ascended slightly This patient 
- s t 




















838 ARCHIVES OF INTERNAL MEDICINI 





was the only one of this group who had received any compound solution 
of iodine before this experiment. He had taken five drops three times 
a day for two weeks, and the metabolic tests were done seven days 
after iodine had been discontinued. In case 24 the metabolic rate the 
day before operation was + 72.6 per cent, and the morning of supposed 
operation it was + 97.2 per cent. Here again the pulse rate remained 
practically unchanged. The following day the rate of metabolism 
returned almost to its previous level. In case 25, the morning before 
supposed operation the metabolic rate was + 47.6 and the morning of 
operation, + 66.5 per cent. The pulse rate and blood pressure are of 


Tas_e 3.—Data of Patients with Hyperthyroidism Who Did Not Receive 


Compound Solution of lodine 


Rela- Basal 





Age tionto Meta Res- jlood Ten 
and Opera-_ bolic pira Pres pera 
Case Sex tion Rate Pulse tior sure ture Comment 
14 7 2 43.1 104 19 130/7¢ 
F 0 + 77.7 100 106 15 134/7 
{ 0 + 50.7 110-139 27 130/64 Informed of operation after read 
M 108-136 32 ing of 0 
1 75.8 24-13 ~y 146, ¢ 
+ 2 5 77.9 116 9 
F 1 72.6 124 
( 7.2 12-132 0) 130/ 0 . Greatly excited 
l 79.9 24 t 
2 83.6 124 - 4 
2 58 5 +38.4 100-104 14 112 60 OS.6 
M 1 + 47.6 Irreg 14 126/40 ™ 
0 + 66.5 100-112 15 O68 TD OR 
+1 3.6 108-114 14 12/68 8 
») 82 
F 1 114-116 Is 126/60 ” 
0 19 70/8 "9 Greatly excited 
+1 120 1Yv 138/60 qW 
1 9 114-192 m) 140/80 6 
0 182 1l¢ 21 150) 5 6 
+270 1A 17 164/70 100).2* Metabolism test repeated one hour 
+1 + 68.4 18-112 2 140/60 OS later 


* Rectally 


doubtful value, as fibrillation was present. In case 22 occurred the 


least increase, which was 12.2 per cent. On the following morning, 
the rate of metabolism had not returned to the level found before 
operation. The pulse rate was not recorded the morning operation 
was performed. The systolic blood pressure rose 44 mm. and the 
diastolic, 20 mm. ‘This patient and the one in case 24 both showed 
marked excitability on the morning of operation. In case 22, the 
maintenance of the same metabolic rate as that found the morning 
following operation is possibly due to the excitement brought on by 
the woman’s reluctance in having this metabolic test performed. She 


had been instructed that no more tests were to be done. 
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persons, suggesting various calamities such as death of relatives, ampu- 





tation of arms, etc. In nine such tests, there was an increase in 





metabolic rate ranging from 5 to 25 per cent. In four experiments 






no change or only a slight lowering of the rate occurred. From this 






the authors concluded that emotion may cause a definite increase in 






























metabolism. 

Ziegler and Levine,* making tests on psychasthenic war veterans, 
found a marked rise in the metabolism as the result of emotion in 
eleven cases; in three they found a fall, and in one not any change. 
They produced emotional disturbance during the breathing periods, by 
having the veterans think of a disagreeable experience in the army. 
Crile ® stated that the metabolic rate falls in rabbits badly frightened 


by dogs. Landis * reviewed the literature concerning the relationship 
between the metabolic rate and the emotional state of psychotic persons 
and found that an altered or emotional state does not necessarily affect 
the metabolic rate. In his experiments, anticipation of strong electrical 
stimulation raised the metabolism in three persons tested, 6, 17 and 37 
per cent. He stated that emotional disturbance per se does not always 
produce the same change in the metabolic rate. 

The question arises whether our procedure affected the emotional 
state. In all our patients outward indications of emotional reactions 
were not noted, but the significant fact is that the same mode of 
procedure in different groups of persons resulted in similar effects on 
the basal metabolism in two groups, and a totally different reaction 
in the third group. These results occurred whether or not subjective 
manifestations of emotional reactions were present. The basal metabolic 
rate of patients not having thyroid disease was not heightened by this 
procedure; the caloric output of the majority of patients with thyroid 
disease whose condition had been stabilized by iodine therapy was 
likewise not affected. In some, a slight rise occurred. The increase 
resulted in those patients with hyperthyroidism who had not received 
the present day iodine therapy. 

With a similar procedure in patients with thyroid disease who had 
not received iodine, Segall and Means‘ obtained a rise in the metabolic 
rate the morning of operation, but the average increase in their experi- 
ment was from 1 to 6 per cent. In our six cases the increase ranged 


4. Ziegler, A. M., and Levine, B. S.: The Influence of Emotional Reactions 
in Basal Metabolism, Am. J. M. Sc. 169:68, 1925. 

5. Crile, G. W.: The Thyroid Gland, Philadelphia, W. B. Saunders Com- 
pany, 1922. 

6. Landis, C.: Studies of Emotional Reactions—Metabolic Rate, Am. J. 
Physiol. 74:188, 1925. 

7. Segall, H. N., and Means, J. H.: The Immediate Effect of Subtotal 
Thyroidectomy in Toxic Goiter, Arch. Surg. 8:176 (Jan.) 1924. 
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from 12.2 to 24.6 per cent, the patient who had a profound reactior 
not being considered. It is possible that this difference in results is 


1 
| 


due to the fact that Segall and Means’ patients received morphine 


g.) hypodermically previous to the metabolis: 


sulphate, 1% grain (16 mg 
test. 

What is the mechanism that produces the increase in metabolic rate 
in these patients with thyroid disease? Grafe* believed that the ris 
of caloric output following emotion is caused by a general alteratio: 
in the organism as a result of stimuli from centers in the brain passing 
out to the periphery, chiefly by means of the sympathetic nervous system 


and also by some increase in the metabolism of the brain itself \ub ° 


thought that the effect is due to epinephrine, the point of action being 


a direct one, in that it influences the metabolism by affecting the 
peripheral muscle tissue. Segall and Means also considered it an 
epinephrine response. ‘The latter views fit in with Cannon's theory 


Its in the patients 


of epinephrine reaction to fright and fear. Our resu 
of group 3 likewise suggest an increased production of epinephrine 
as the cause of the metabolic change, for in three of the four cases 
studied before and after the administration of iodine, the caloric output 
had dropped the following day. This could not be consistent with 
a thyroxin reaction, because thyroxin produces a reaction lasting days 
or even months. The increased heat production due to epinephrine 
is immediate and transient 

We are unable to state why such a marked reaction should occur in 
patients with hyperthyroidism who have not received compound solution 
of iodine as compared with those who have received sufficient iodine 
Naturally this brings up the old question as to the mechanism that 
causes iodine to reduce, to a certain extent, the nervous symptoms and 
metabolic rate in hyperthyroidism. We cannot say whether it fits in 
with Plummer’s ?° idea or the latest mechanical one of Marine,'! who 
suggests that the enlargement of the vesicles produced by the increased 
colloid in the regression of the hyperplasia compresses the lymphatics 
and capillaries and thus lessens the absorption of thyroxin. Perhaps 


those patients with thyroid disease who had received iodine and who 


8 Aub, 7 C.: The Relations of Interr al Secretion to Metabolism | \ 
M. A. 79:95 (July 8) 1922 
9. Cannon, W. B.: Bodily Changes in Pain, Hunger, Fear and Rage, New 


York, D. Appleton and Company, 1915 
10. Plummer, H. S Results of Administering Iodine to Patients Having 
Exophthalmic Goiter, Society Proceedings, J. A. M. A. 80:1955 (June 30) 1923 
11. Marine, D.; Deutsch, M., and Cipra, A Effect of Large Doses 
Iodine in Heat Production in Rabbits, Proc. Soc. Exper. Biol. and Med. 24:657 


1927. 
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still had a slightly increased metabolic rate the morning of operation 
were markedly hyperplastic and sufficient iodine had not been 
administered 

SUM MARY 

1. The effects of the thought of impending operation on_ basal 
metabolic rate, blood pressure and pulse rate were studied in three 
groups of cases. 

(a). A constant effect on the rate of metabolism was not seen in 
group 1, which consisted of patients of various types of nervous stability 
with a normal rate of metabolism. 

(b). In group 2, which was made up of patients with hyperthyroid- 
ism who had received iodine according to present day preoperative 
routine, a marked rise in metabolic rate did not occur the day of 
operation. 

(c). Group 3 was comprised of persons with hyperthyroidism who 
had not had iodine, as in group 2. In these patients a marked increase 
in the basal metabolic rate resulted the morning of supposed operation. 


2. A practical point for consideration is the possibility of using the 


foregoing procedure as an index of complete or incomplete iodinization. 


A rise of the metabolic rate the morning of operation might indicate 


that an insufficient amount of iodine had been given. 





SECOND INFECTION N° SYPHILIS 


ITS RELATION TO THE TIME OI! 
INFECTION 


CHARLES R x HALLEY, 
WASHINGTON, D. ( 
AND 
HARRY WASSERMAN 


BALTIMORE 


It has long been recognized that second infections in syphilis in 
man are not common; indeed, prior to the discovery of spirochetes 
and the introduction of arsphenamine, a comparatively small number 
of supposed instances had been reported, and there was considerable 
discussion as to their actual occurrence. Ricord and Fournier stated 
that they had never observed a satisfactory example, whereas in 1895 
Hutchinson reported fifty-four “reinfections,” only a few of which 
his son later was willing to accept. 

When the diagnosis of syphilis rested on clinical grounds alone, 
the recognition of the occurrence of second infection with this disease 
was admittedly difficult and frequently open to question. Many of 
the instances reported prior to 1910 may have been and doubtless were 
true examples of second infection, but since the diagnosis rests entirely 
on clinical grounds, the evidence is hardly acceptable according to 
present standards. With the discovery of the causative agent of the 
disease, it was possible to place the identification of a second infection 
on a firmer footing, for now exact proof of the syphilitic nature of 
the suspected lesion can be adduced. In 1914, Benario collected from 


the literature ninety-six reported cases of “reinfections,” in which the 


patients had first been treated with the recently introduced arsphenamin: 


or with arsphenamine and mercury. He was concerned mainly with the 
superior curative properties of arsphenamine, as evidenced by the great 
number of “reinfections” reported within a few years. It is now 
generally accepted that second infections do occur, which may and 


usually do behave in all respects like first infections. 


THE PROBLEM 


As a result of his experiments on apes, Neisser came to the following 


conclusions in regard to syphilitic infection: radical cure of the disease 


can be effected by appropriate treatment ; treated animals can be infected 


*From the Department of Medicine of the Johns Hopkins Medical Scho 


3altimore. 





&44 ARCHIVES OF INTERNAL MEDICINE 


a second time under certain conditions; a successful second inoculation 
indicates the elimination of the first infection; failure of the second 
inoculation indicates the presence of a resistant state (immunity) ; the 
presence of this resistant state depends on the persistence of the first 
infection; without a persistent infection, there is no resistant state, and 
hence the demonstration that any particular treated animal is resistant 
to a second inoculation indicates the failure of treatment to bring about 
cure of the first infection in that animal. Until recently these conclu- 
sions have dominated the conception of acquired immunity in syphilis, 
both in man and animals. However, fresh evidence of an experimental 
nature has appeared which questions the validity of the idea that 
immunity in this disease is necessarily dependent on the presence of 
spirochetes in the tissues. 

Brown and Pearce showed that in rabbits early nonsterilizing treat- 
ment (eighteen days after inoculation) rendered the animals susceptible 
to a second inoculation six days later with a homologous strain of the 
syphilitic virus. Kolle was the first to show experimentally that the 
time at which treatment is begun in the course of syphilitic infection 
exerts an important influence on the reaction to a second inoculation 
with the homologous strain of spirochetes. This investigator found 
that if syphilitic rabbits were treated within forty-five days after 
inoculation, they could almost invariably be infected a second time; 
whereas, if treatment were postponed until ninety days or more after 
the first inoculation, they were almost always resistant to a second 
inoculation with homologous strains of spirochetes. On the basis 
of Neisser’s generalizations, Kolle concluded that the successful 
second infection of the rabbits treated early indicated that they 
had been cured, but that the rabbits treated late had not been 
cured, since they were refractory to a second inoculation. The 
experimental results of Kolle have been confirmed by Frei, Adachi 
and Chesney and Kemp. The last named workers found in addition 
that, no matter whether treatment was begun before the forty-fifth day 
or postponed until after the ninetieth day, it was apparently effective 
in sterilizing the lymph nodes and internal organs of the rabbits. 
Their experiments suggested that the specific resistance which develops 
during the course of syphilitic infection may persist after the infection 
has been eliminated, and hence may not necessarily be dependent for 
its continued existence on the presence of spirochetes in the host. It 
is obvious that this conception of acquired immunity in syphilis is at 
odds with the conception formed by Neisser and generally held since 


his day. 


1. For a complete discussion of the question of immunity and resistance in 
syphilis, see “Immunity in Syphilis” by A. M. Chesney. 
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If, as Neisser concluded, acquired immunity to syphilis is dependent 
on the persistence of the original infection, and if the present intensive 
method of treatment, regardless of the time at which it is begun, can 
bring about a complete cure, there should have occurred by now many 
second infections of syphilis in patients who came under treatment for 
the first time late in the course of the disease, provided always that 
many persons who have had syphilis are subsequently exposed to infec- 
tion. Since 1910, many syphilitic patients have been given intensive 
treatment comparatively late in the course of the disease. Hence it 
is now possible to determine the relation of the time of treatment of 
patients with first infections to the incidence of second infections, and, 
as a corollary, to ascertain the proportion of second infections occurring 
in patients in whom treatment was begun late in the course of the 
disease. Such is our purpose in this communication. 


SELECTION AND CRITERIA OF REPORTED INSTANCES 
OF SECOND INFECTION 

We have reviewed the case reports in the literature since 1910 of 
examples of “reinfection,” “superinfection” and “second infection,” the 
last of which terms we prefer since it implies nothing in regard to 
the presence or absence of the first infection. Unfortunately, a few 
of these reports were in unavailable journals and do not appear in 
this collection, nor have we been able satisfactorily to tabulate many 


examples reported as a part of general studies of the results of 


treatment. Altogether we have reviewed the reports of cases of 676 
patients with supposed second infections, to which are added eight 
instances from the syphilis clinic of the Johns Hopkins Hospital, which 
have not hitherto been reported in detail. 

We have sought to determine whether or not all these instances 
could be regarded as examples of second syphilitic infection in 
accordance with criteria which we have adopted for the recognition of 
such a condition. We have two such criteria: 

1. There must be proof that the patient had syphilis prior to the 
occurrence of the suspected second infection, and this proof must rest 
on the demonstration of spirochetes in a lesion or the occurrence of 
a positive Wassermann reaction in the blood serum, and not on clinical 
judgment alone. 

2. After an interval following antisyphilitic treatment and at a site 
other than that of the primary lesion of the first infection, there must 
develop a lesion with the characteristics of a chancre in which spirochetes 
can be demonstrated. 

These criteria are not as rigid as those formulated by Stokes, but 
we consider that they are adequate for the establishment of the existence 
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of a second infection. They are not based on clinical diagnosis alone. 
[It would be more convincing if every patient suspected of having a 
second infection could have been allowed to go without treatment for 
a period of time sufficient to permit him to develop signs of secondary 
syphilis. Before the discovery of the causative agent of syphilis such 
a procedure was necessary to establish the validity of a second infection, 
but in our opinion that is no longer necessary, nor is it even desirable 
from the point of view of the patient himself or of society in general 
It may not be amiss to point out that if too rigid criteria are adopted, 
statistical study of second infections in human syphilis will never be 
possible unless there is great improvement in the manner of reporting 
such instances. 

In a few instances, we have been unable to adhere strictly to the 
criteria of a second infection, so far as the location of the second 
chancre was concerned, although such examples have been included 
in this study, because some of the reports fail to state the precise 
location of the suspected primary lesion of the second infection in 
relation to the site of the original chancre. This is, of course, regret- 
table but could not be helped. It will be obviated if in the future 
those reporting instances of suspected second infection will be more 
explicit on this point. 

When the 676 case reports were studied in the light of the criteria 
already outlined, it became necessary to reject 447, either because the 
data were insufficient for the purposes of this study or because the 


supposed instances did not fulfil the proposed criteria. The remaining 


229, which were deemed acceptable, together with the eight from this 
clinic, were studied with reference to the time at which treatment was 
begun during the course of the first infection, and also with reference 
to the interval between the beginning of the treatment and the onset 
of manifestations of the second infection. The data obtained from 
this study are presented in table 1 in summarized form. 

In group A of this table are presented all those patients in whom 
the interval between the beginning of the first treatment and the second 
infection (or the appearance of the lesion of the second infection) 
was more than a year, and in group B, those patients in whom this 
interval was less than a year. This distinction has been made because 
it is thought that in treated syphilitic patients, relapses which take the 
form of primary or secondary lesions, and hence might be mistaken 
for second infections, are most apt to occur within the first year of 
observation. If this is true, those patients designated as group A 
are more likely to be true instances of second infection than those 
in group B. 

Consideration of this table shows that of the 237 reported instances 
regarded as acceptable, 232, or 97.8 per cent of the patients received 





active treatment early in the course of the first infection, that is to say, 
during the primary stage of the condition or before the secondary lesions 
had disappeared. Of these, 165 were treated in the primary and 67 in 
the secondary stage. There were only 4 patients in whom treatment 
was begun in the latent stage, and in whom there was subsequently 


good ground for believing that a second infection had occurred. There 


was one patient with undoubted evidence of congenital syphilis who 


acquired a second infection. Not a single instance could be found of 
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More precise information as to the duration of the 
before treatment was begun, reckoned from the date of exposure, was 
available in eighty-three instances. This information is summarized 
in table 

This table shows clearly that in man the number of instances 
second infection of syphilis diminishes as the interval between 
onset of the infection and the initiation of treatment increases 


same phenomenon also occurs in experimental syphilis in rabbits, 
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vided that a homologous strain of spirochetes is used for the second 
inoculation. The parallelism of the conditions obtaining in man and 
in the rabbit is pointed out more clearly in table 3. 

In each species there is observed a progressive diminution in the 
incidence of second infections when the time elapsing between the 


onset of the disease and the institution of treatment increases. 


TREATMENT 
All the patients included in this series were treated during the 
first infection with arsphenamine, either alone or in combination with 
other drugs, except that one patient received mercury only, another 


a proprietary arsenical product only, and a third bismuth only 


TABLE 3.—Second Infections in Rabbits and Man 


Duration of First Infection Before Treatment 


To Forty-Six Days Forty-Six to Ninety-One Days Ninety-One Days 


Total Per Total Per Total Per 
Number Positive Cent Number Positive Cent Number Positive Cent 
Second in 
oculations 
inrabbits* 8 73 85.8 9 3A 35.7 145 7 4.7 


Second infee to Forty-three Days Forty-three to Ninety-T'wo Days Ninety-two + Days 
tions in man Forty-six Patients Thirty-three Patients Two Patients 


*In obtaining data for rabbits, material has been taken from papers by the following 
investigators: Kolle, Chesney and Kemp, Chesney, Halley and Kemp, and Adachi 
THE RARITY OF SECOND INFECTIONS IN WOMEN 
It is striking that of the 237 instances of second infection included 
in this paper, only 8, or 3.3 per cent, occurred in women. Several pos- 
sible explanations for this comparatively low incidence among women in 
our series suggest themselves. It can scarcely be due to the relative inci- 
dence of syphilis in the two sexes, for, while the disease is probably more 
common in men, it is not twenty-eight times as frequent as in women. A 
partial explanation may be found in the well known tendency of syphilis 
to run a silent course in women, often being detected only by the occur- 
rence of a positive blood Wassermann reaction. Such _ patients, 
numerous in any large syphilis clinic, are apt to come under treatment 
comparatively late in the course of the infection and, as our study 
has already shown, the incidence of second infections under these cir- 
cumstances is extremely low. Possibly, also, the infrequency with which 
careful vaginal examinations are made in women in whom a positive 
Wassermann reaction is detected may play an important role in that 
instances of second infection with chancres on the internal genitalia 


are overlooked. 
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Second Infections in Patients with Cardiovascular Syphilis —Possible 
or certain recently acquired syphilitic infection in patients having more 
or less definite evidence of aortitis or aneurysm, resulting from a 
supposed previous syphilitic infection, has been reported by Conrad, 
Fischer, Oro, and Zak, but after critical study not one of these cases 


has been considered acceptable for this paper. 


COMMENT 

This review of the instances reported in the literature since 1910 
as examples of second infection with syphilis discloses that many of 
these must be regarded as doubtful, in the absence of more precise 
data. Of the 676 case reports studied, only 229 proved wholly accept- 
able according to the standards outlined. If these represent true 
instances of second infection in syphilis, then certain facts can be 
deduced from this study. 

First, a remarkable parallelism is apparent, so far as the relation 
of the time of treatment of the first infection is concerned, between 
the results of reinoculation experiments in treated syphilitic rabbits and 
the occurrence of second infections in human beings treated for syphilis. 
In each species there is observed a lessened tendency toward the occur- 
rence of second infections when a longer interval ensues between the 
occurrence of the infection and the beginning of treatment. 

Second, in the overwhelming majority of instances regarded as 
second infections (97.8 per cent), the patients came under treatment 
for their first infection during the early stage of the disease, that is 
to say, before the period of secondary manifestations had elapsed. A 
slightly greater number of patients were first treated during the sero- 
negative primary stage than during the seropositive primary stage 
(70 as compared with 64). A much greater number were first treated 
during the primary stage than during the secondary stage (165 as 
compared with 67). These differences suggest an increasing resistance 
on the part of the patient, in the absence of any precise data as ‘to 
the relative frequency of primary and secondary syphilis in patients 


presenting themselves for treatment at a syphilis clinic. It is almost 


impossible to obtain any accurate figures as to the percentage of patients 
first seen in the seronegative or seropositive primary and early secondary 
stages, since these vary greatly according to the type of clinic (e. g., 
Gennerich and Zimmern, working with patients in the German navy, 
see the lesions early), the character of the patients, and other factors ; 
but on the average, the number of patients in the primary stage who 
seek admission to a clinic will probably be considerably less than that 
in the secondary stage, while of those with primary lesions the greater 
number will probably be seen for the first time when the Wassermann 
reaction has become positive. Yet there were over 21% times as many 
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patients with second infections in whom treatment was 

the primary stage as there were those in wl treatment was 
after secondary lesions had appeared 

of second infections in patients who had 


1 1 


treatment was begun is striking, as well 


this series of patients with tertiary lesions 
percentage of second infections in patients wit! 


be explained ot 


early and those who are treated late to 


} h th ' 


a greater number of cases of syphilis in which the patients 
treatment in the early stage of the than later : 

\ survey, shortly to be published, of all patients admitte 
clinic during seven years from 1920 to 1926 inclusive, reveals tl 
8,064 new patients, 1,898 were first treated during the primary 
secondary stages, that is, early; 3,895 were treated during the 
stages; in the remaining number, the condition was undiagnosed ot 
diagnosed nonsyphilitic, or the stage of the disease was not determined 
because of insufficient observation. The ratio of patients with early 
and late syphilis (1,898 as compared with 3,895) is thus almost exactly 
1:2. Yet, as revealed by this paper, second infections occur in patients 
treated early as compared to those treated late in the ratio of 232:5 
or 46:1. In other words, approximately twice as many patients 
treated for the first time late in the course of the disease as are the 
treated early, vet second infections occur forty-six times more of 
in the latter than in the former group 

Is the difference to be explained on the assumption that postpone- 
ment of treatment until late in » course of the disease fails to 
bring about radical cure and hence leaves the person still infected 
and perhaps immune to a second infection? It is almost universally 
admitted that it is much more difficult to cure patients who have 


late than when it is begun early, 


syphilis when treatment is begun 
especially if extensive disease of the internal organs has developed; 
but it is at least conceivable that patients with a long-standing infection 
without such extensive visceral involvement 
treatment is begun late. At present we 
clinical studies on this point 
Another possibility that might explain the difference 
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syphilitic infection. While this explanation can be neither dismissed 
nor proved, it has much less weight when considered in connection 
with those races in which syphilis is most prevalent, for in them 
exposure to syphilis begins relatively early in adolescence and often 
continues in spite of matrimony. 

It is clear that the great infrequency of second infections of syphilis 
in patients coming under treatment late in the course of their first 
infection can also be explained on the basis of an acquired immunity 
which persists in the absence of the first infection, that is, after treatment 
has effected a cure. There is some experimental basis for this view. 
Whether or not it is the correct explanation is impossible to say, but 
this much can be said, that if there were no such thing as acquired 
immunity to syphilitic infection persisting in the absence of the infection, 
and if modern treatment were effective in eradicating the disease, 
then, assuming that repeated exposure to infection occurs, one should 
be able to assemble a significant series of instances of second infection 
with syphilis in which treatment for the first infection was not under- 
taken until late in the course of the disease. It has not proved possible 
to assemble such a series. So far as this study goes, then, it is not 
in disharmony with the conception of an acquired immunity to syphilis 
persisting in the absence of infection. On the other hand, it cannot 
be said to prove the correctness of that conception. The results of 
this study might also be taken to indicate that treatment fails to 
cure patients in the late stages of syphilis, or that persons who have 
once had syphilis and have been treated for it are not thereafter exposed 
to syphilitic infection to anything like the extent they formerly were. 
\s to which explanation is correct, the future may decide. 


SUMMARY AND CONCLUSIONS 
1. A statistical study has been made of the cases reported in the 
literature since 1910 as examples of “reinfection,” “superinfection” or 
second infection in syphilis. 


2. Of the 676 cases reported, 447 have been considered to be unac- 


ceptable in accordance with the criteria outlined in the test. These 


unacceptable cases are listed with the references in the second part of 
the bibliography. 

3. Two hundred and twenty-nine cases reported in the literature 
have been deemed acceptable, and to these -have been added eight 
observed in the Syphilis Clinic of the Johns Hopkins Hospital, making 
a total of 237 patients. 

4. Two hundred and thirty-two, or 97.8 per cent, of these patients 
were treated for the first infection during the primary or secondary 


stage. 
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On May 23, 1923, the patient returned after lesions had been present for 
three days. He had numerous papulo-erosive lesions on the glans, corona and 
shaft and a bilateral inguinal adenitis. Spirochetes were demonstrated. From 
May 23, 1923, to Jan. 29, 1924, the treatment was irregular, totaling eighteen 
injections of arsphenamine and mercurial inunctions and potassium iodide for six 
weeks. Fifteen Wassermann reactions were negative, as was the Wassermann 
test of the spinal fluid, on Nov. 11, 1924. On Dec. 5, 1924, physical examination 
revealed small, irregular, sluggish pupils, palpable epitrochlear glands and a 
sluggish right achilles’ reflex. 

Second Infection—On Dec. 18, 1925, at another clinic, two penile “warts” were 
fulgurated; one disappeared, the other persisted. On December 28, the Wasser 
mann reaction was positive. On Jan. 15, 1926, after the lesions had been present 
for four months, the patient had an elevated indurated lesion “as hard as carti- 
lage’”” on the inner prepuce. Spirochetes were demonstrated. Treatment was 
given elsewhere. 

Case 2.—First Infection—A white man, born in 1900, on Feb. 20, 1924, about 
twenty-eight days after exposure, noticed a painless genital lesion. A friend 


exposed to the same contact also acquired a genital lesion. On April 7, the 


Wassermann reaction was doubtful. On April 9, there was visible on the shaft 
of the penus a crusted ulcer with an indurated reddish base, and on the right side 
of the glans a superficial nonindurated lesion; there was also a bilateral inguinal 
adenitis. Spirochetes were not demonstrated, but serum from the lesion on the 
shaft gave a positive Wassermann reaction. From April 11 to August 6, the 
patient received twenty-six injections of arsphenamine and four courses of mer- 
curial inunctions and potassium iodide, each course extending from four to six- 
teen weeks. To October 5, twenty-four Wassermann reactions were negative, 
as was the spinal fluid on June 13. Later the patient was in a sanatorium for 
six months because of a condition diagnosed as pulmonary tuberculosis. 

Second Infection—On December 17, after the lesions had been present for ten 
days, there appeared a small eroded indurated lesion in the coronal sulcus, with- 
out inguinal adenitis. Spirochetes were demonstrated; the Wassermann reaction 
was negative. The patient received treatment elsewhere. 

Case 3.—First Infection—A white man, born in 1897, on Oct. 23, 1919, 
after lesions had been present for five days, presented three clean ulcers on the 
penis, a bilateral inguinal adenitis and a palpable left epitrochlear gland. Spiro- 
chetes were demonstrated. From October 24 to November 14, he received four 
injections of arsphenamine, and then left the clinic. Four Wassermann reactions 
were negative 

Second Infection—On Jan. 21, 1921, after a lesion had been present for about 
two weeks, the patient had a round, indurated, ulcerated, “typical” lesion on 
the left side of the corona and a left inguinal adenitis. Spirochetes were demon- 
strated. On January 24, the Wassermann reaction was positive. From January 
25 to March 1, the patient received six injections of arsphenamine; the first two 
Wassermann reactions were positive, the next three doubtful and the last nega- 
tive. On March 10, the spinal fluid was normal. The patient did not return 
for further treatment. 

Case 4.—First Infection—A white man, born in 1894, about Oct. 22, 1924, 
noticed several penile lesions, and several more appeared three days later. On 
November 2, he was supposed to have received an injection of arsphenamine from 
an outside physician. When he was in this clinic, on November 5, there were 


several shallow ulcers on the corona, one with a rolled edge and a parchment- 
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On Nov. 14, 1922, after a lesion had been present for 

wo recent and one indurated lesion were visibile in the sulcus. 
demonstrated. On November 15, the Wassermann reaction 
November 18, doubtful. From November 22 to December 27, 
received six injections of arsphenamine. Four Wassermann reactions 


positive and two negative. He then left the clinic. 


oy r I 


Case 7.—lirst Infection—After a white man, | 


born in 1894, had had gonorrhea 
nd had received some intramuscular injections, he was seen elsewhere on April 30, 
1919, with a general adenitis and a negative Wassermann reaction. On July 21, 
examination showed several penile lesions, which had been present for six weeks 
pirochetes were demonstrated, and the Wassermann reaction was positive. On 
there were scattered papules on the trunk, moist lesions on the glans and 

a papulo-erosive lesion on the lip, general adenitis and alopecia. From 

to September 8, he received,six injections of the meta-hydroxyanilid of 
rsenophenlyglycin (which was being investigated clinically at this time); five 
Wassermann reactions were positive and one doubtful. After receiving mercurial 
inunctions and potassium iodide for several weeks, the patient left the clinic. Three 


rs later, on July 22 and Sept. 26, 1922, the Wassermann reaction was negative 


Cad 

Second Infection —On Jan. 16, 1923, there was a small penile lesion in which 
spirochetes could not be demonstrated; the Wassermann reaction was negative 
On January 20, the lesion was indurated, but again spirochetes could not be 
demonstrated. On January 22, an indurated, painless, “typical” lesion on the pre- 
uce, and bilateral inguinal adenitis were present. Spirochetes were demonstrated 
and the Wassermann reaction was negative. On January 24 and 31 and on 
February 7, the patient received injections of tryparsamide; then, because the 
lesion was increasing in size, the Wassermann reaction had become positive and 
spirochetes persisted, arsphenamine was administered, totaling eight injections to 
\pril 3. Of the eight Wassermann reactions during these injections, the first 
two were positive, the next two doubtful and the last four negative. After 
\pril 3, the treatment consisted of mercurial inunctions and potassium iodide for 
several weeks. On April 27, the spinal fluid was negative. The patient dis- 
appeared from the clinic without further treatment. 


ASE 8.—First Infection \ negro, born in 1891, had had headaches for three 


weeks, an eruption for one week, sore throat for three days and some loss of 


uir. On Aug. 31, 1921, an examination revealed an extensive eruption (macular, 
papular, pustular and follicular) in all stages, frambesiform lesions on the scalp, 
moist papules on the scrotum, urethritis, phimosis, an indurated nodule under 
the prepuce, an ulcerated syphilid on each tonsil and a general adenitis. From 
September 3 to October 26, he received eight injections of arsphenamine and then 
left the clinic. Of the Wassermann reactions, the first two were positive, the 
next doubtful and the remaining five negative. The patient returned to the 
clinic and received four injections of arsphenamine from Feb. 8 to March 28, 
1922; the first Wassermann reaction was doubtful, the next positive, and the last 
two negative. He again discontinued treatment. 

Second Infection—On July 3, 1923, the Wassermann reaction was negative. 
On July 7, after a lesion had been present for about a week, the patient had 
a large, irregular ulcer involving the edge of, and extending under, the prepuce 
and on the glans. Spirochetes were demonstrated. On July 26, after an erup 
tion had been present for three days, there was visible a large, flat, indurated 
pustular rash. Spirochetes were demonstrated in one of these lesions; on the 
same day, the spinal fluid was negative. From July 26, 1923, to Aug. 6, 1924, 
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the blood sugar after the feeding of starch, with particular reference 
to carbohydrate tolerance, and obtained uniform curves. Maclean 
found curves almost identical with those in which equivalent quantities 
of dextrose were administered. These investigators did not attempt 
to eliminate salivary digestion. That the intestinal absorption of dex- 
trose is a fairly constant factor is shown by the uniformity in results 


of dextrose tolerance tests, so widely employed clinically in recent years. 


METHOD 


} 


Rabbits were employed in the experiments. After a preliminary starvation of 


16 to 24 hours, ten grams of uncooked soluble starch (Merck) were given 


in suspension in 50 ce. of warm water, to which 0.2 or 0.3 cc. of normal hydro- 


chloric acid was added just before administratior This was given by stomach 
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Chart 1—Blood sugar curves after the administration of 10 Gm. of starch 
to normal rabbits. 


tube and washed in with 10 cc. of water. Samples of blood were taken from an 
ear vein before and at intervals following the starch feeding, and the blood sugar 
was estimated by the method of Folin and Wu. 

After normal curves were obtained in a series of rabbits, the pancreatic ducts 
were ligated. Then the tests were repeated after the rabbits recovered from the 
operation. There is usually only one pancreatic duct in the rabbit, and it enters 
the duodenum far down, 8 or more inches (20.3 cm.) from the pylorus. 


RESULTS 
In a series of normal rabbits curves typical of sugar tolerance 
tests were obtained. The rises in blood sugar varied from 50 to 95 
mg. per hundred cubic centimeters of blood with an average of 62 
mg. per hundred cubic centimeters of blood. The blood sugar rose 


rapidly, usually reaching a maximum in one half hour, and then gradu- 
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TaBLe 2.—The Effect of Ligation of the 
Blood Sugar after 
Blood Sugar, Mg 
Day Before or 
Rabbit After Operation Control Ho 
1. Before ....... 133 200 
Second after.. 140 1b) 
2 | rere 133 1M 
Second after ..... 116 115 
Fifth after ....... 150 160 
Tenth after 72 7 
Before ... 117 21M) 
First after 111 114 
Fourth after 125 125 
12. Before i. 100 1M) 
Second after .... 120 120 
Sixteenth after * 114 
i. |e 114 16 
Third after ...... 115 138 
Fifth after .... 111 1S 
Seventh after 108 138 
19. Before 118 170 
Before .. 108 ) 
Third after 90 109 
Fifth after ...... 114 Lx 
Seventh after 127 14 
*At autopsy the duct was found patent. 
In six rabbits fourteen tests 


days after ligation of the pancreatic duct. 
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ippeared from the pancreatic duct, which was not dilated. Methylene 
blue injected into it entered freely into the intestine. In the other 
nimals, complete obstruction was demonstrated by the injection of 
ve into the duct. The presence of minute accessory ducts could 
t be definitely excluded, although a careful search was made for 


at autopsy. 


APPLICATION AS A METHOD FOR STUDYING 
UPPER INTESTINAL DIGESTION 
rhe digestion of starch, when salivary action in the mouth and 


} 


stomach is eliminated, proceeds in the upper intestinal canal. The 


rate at which this digestion proceeds can be followed fairly closely 
by a study of the blood sugar. It seemed likely that in normal 
persons or in persons in whom there is an adequate secretion of pan- 


creatic amylase such a method would be useful for the investigation 
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ligation of pancreatic duct in rabbit 2: curve 1, before 
ve days after operation; curve 3, two days after operation 


ays atter operation 


of various factors or pathologic states which might influence digestion 
in the upper part of the small intestine. 

In view of the high degree of sensitivity of the pancreatic and 
intestinal enzymes to hydrogen ions, and in view of the fact that 
in normal persons the reaction of the upper intestinal contents is 
frequently not the optimum for their action, an attempt was made to 
study the effect of the administration of increased quantities of acid 
on the digestion of starch. The acid was added to the starch solution 
immediately before it was given by stomach tube to the rabbits. Any 


hydrolysis of the starch which the acid itself might produce would 
tend to increase the rise in blood sugar. 


Since a marked depression 
was always obtained, this source of error can be neglected. Incubation 
of soluble starch in eight hundredths normal acid at 37 C. 


hours did not produce 


for two 
an appreciable quantitv of reducine sugars 
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Chart 3—The ‘inhibition of the upper intestinal digestion by acid in rabbit 4: 
curve 5, blood sugar after the administration of 10 Gm. of starch + 0.2 cc. 
of normal hydrochloric acid; curve 5A, after 10 Gm. of starch + 4 cc. of acid; 
curve D, after 1 Gm. of dextrose (in 60 cc. of water); curve DA, after 1 Gm. 


of dextrose + 4 cc. of acid. 
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Chart 4.—Showing that acid does not appreciably alter the blood sugar curve 
after the administration of dextrose: in rabbit 4, 1 Gm. of dextrose with 4 cc. 
»f normal hydrochloric acid; (IVa) and without (JV; in rabbit 7, 3 Gm. of 
dextrose + 3 cc. of acid (VIIA); in rabbit 8, 5 Gm. of dextrose + 4 cc. of 


acid (VIIIA ie 
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of starch digestion. This was done by giving to three rabbits 1, 
and 5 Gm. of dextrose in 50 cc. of water and determining the 
sugar curves. After an interval of several days the tests were repeated, 
led to the dextrose 


solutions. The shapes of the curves with and without acid were almost 


3 or 4 cc. of normal hydrochloric acid being adde 


identical. In rabbit 7 the increase in blood sugar was greater when 


acid was not given, but in rabbit 8 the reverse tended hold true 


These experiments indicate that in the rabbit from 1 2 Gm. of 


dextrose will produce a blood sugar curve of a magnitude similar to 
that obtained from 10 Gm. of uncooked starch 


COMMENT 

There is an apparent field of usefulness for more refined methods 
of studying the activity of the external pancreatic secretion The 
promising experimental results obtained with the starch tolerance test 
justify its application to clinical use, and an attempt is at present being 
made to standardize the procedure for employment in man. Preliminary 
experiments have shown that in man raw starch is digested so slowly 
that from 50 to 75 Gm. do not produce an appreciable rise in blood sugat 
For this purpose, therefore, cooked starch is being used. 

The fact that hydrochloric acid so markedly depresses upper intes 
tinal digestion places gastric hypersecretion in a new role which may 
explain some of the digestive and metabolic disturbances seen in this 
condition. For it must be remembered that trypsin, erepsin and lipase 
are similarly susceptible to hydrogen ions, and that what has been found 
for carbohydrate digestion probably applies to protein and fat digestion 
also. It is hoped that the carrying out of experiments along similar lines 


with albumoses and fats will show that this is true. 


] 
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Calculations based on the secretion of hydrochloric acid in the « 
indicate that the rabbit would produce in the neighborhood of from 
1 to 4 cc. of normal hydrochloric acid during a meal \ part of 
this would be combined with the food proteins, but the amounts used 
do not vary far from physiologic limits. 

The bile is an important factor in the neutralization of the acid 
gastric contents, and intestinal digestion in obstructive jaundice deserves 


study from this method of approach. 


CONCLUSIONS 
In a series of ten rabbits, 10 Gm. of uncool 
acid solution was administered by stomach tube. A uniform 


] 


blood sugar resulted, averaging 62 mg. per hundred cubic centimeters 


of blood. 


7. Rosemann, R.: Arch. f. Physiol. 118:467, 1907 





fests repeated after ligation of the pancreatic duct showed either 
no rise in blood sugar or an increase of from 5 to 31 mg. per hundred 
cubic centimeters of blood. 

The addition of from 1 to 4 cc. of normal hydrochloric acid to the 
starch markedly altered the height to which the blood sugar rose in 
normal rabbits. The shape of the blood sugar curve was also changed, 
indicating that starch digestion was greatly inhibited during the first 


hour following its administration, and then proceeded at a slow rate 


over a period that was much more prolonged than normal. That 


this was due to the depressing effect of the acid on the activity of 
the intestinal enzymes was shown by the fact that similar quantities 
of acid added to solutions of dextrose did not appreciably alter the 


tolerance for dextrose. 
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Moehlig and Ainslee® believed that the antagonism of pituitary 
extract consisted of a conversion of muscle glycogen to dextrose. 
Lawrence and Hewlett'® were of the same opinion. They found, 
furthermore, that the usual small dose of pituitary extract (1 cc.) 
inhibited the hypoglycemic effects of insulin given at the same time 


1 


In a different sphere of action, Serebrijski and Vollmer ** and Koref 
and Mautner ‘* proved that both insulin and pituitary extract, when 
used separately, reduced the excretion of water by the kidneys; but 
that this inhibitory action was nullified when they were given together. 
Chen water excretion occurred in a normal manner. And Coope '* who; 
with Chamberlain,'* had previously shown that injections of pituitary 
extract caused fatty infiltration of the liver of rabbits, discovered that 
the simultaneous injection of insulin profoundly modified and often 
prevented this effect. This suggests that the antagonism between these 
hormones is not one-sided, that is, of pituitary extract against insulin 
only, but reciprocal. 

\ll of the quoted experimental research indicates that loss of carbo- 
hydrate tolerance in hyperpituitary disease is due to an antagonistic 
inhibitory action, exercised by excessive pituitary secretion, probably of 
the posterior lobe, on normal insulin function. If this assumption is 
correct, then the use of insulin in the treatment of patients with hyper- 
pituitary glycosuria should prove partially or wholly ineffective. 

Falta?® reported the case of an insulin refractive patient with 
glycosuria, whose low basal metabolic rate, obesity and extremely small 
sella suggested to him a hypophysial influence. In the case of Mahler 
and Pasterny,’® the patient had a proved pituitary tumor. Sixty units 


of insulin did not affect the hyperglycemia. 


9. Moehlig, R. C., and Ainslee, H. B.: Antagonistic Action of Posterior 
Pituitary Extract and Insulin, J. A. M. A. 84:1398 (May 9) 1925. 
10. Lawrence, R. D., and Hewlett, R. F. L.: The Effect of Pituitrin and 
Insulin on Blood Sugar, Brit. M. J. 1:998 (May 30) 1925. 

11. Serebrijski, F., and Vollmer, H.: Zum Antagonismus zwischen Insulin 
und Hypophysenhormon, Klin. Wehnschr. 4:2256 (Nov. 19) 1925. 

2. Koref, O., and Mautner, H.: Ueber den Einfluss von Pituitrin und 
Insulin auf den Wasserhaushalt, Mon .tschr. f. Kinderh. 31:303, 1925. 

13. Coope, R Insulin and Pituitrin “Fat Liver,” J. Physiol. 60:92 (May) 


1925 


14. Coope, R., and Chamberlain, E. N.: The I »f Pituitrin on the Fatty 
Acid of the Liver, J. Physiol. 60:69, 1925. 

15. Falta, W.: Ueber einen insulinrefraktaren Fall von Diabetes mellitus, 
Klin. Wehnschr. 3:1315 (July) 1924 
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16. Mahler, P., and Pasterny, K.: Klinische Beobachtungen tiber Insulin- 
wirkung beim Diabetes mellitus, Med. Klin. 20:337 (May 16) 1924. 








Cushing,’* John'S and Hetzel,’® however, 


pituitary diabetes does not differ from pancreatic 
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to insulin therapy. Cushing has apparently c 


clusion, because in a recent paper of his, 


Davidoff,°’ the belief is expressed that insulin may 


atients with pituitary glycosuria than in those 
atients witl ituit og] l 


betes. John’s two case reports, one of which 
are not convincing and lend themselves readily 
interpretation. Hetzel’s case, too, will be taken 1 


to Hetzel’s own words, the patient will be shown 


to insulin, despite the conclusion that insulin t 


lhe following study of a patient with acrome 


od 


is presented in support of the quoted laborat 
between pituitary extract and insulin exists 


demonstrable 


L. D. C., a man, aged 24, was admitted to the Evans 


1924, for endocrine study \ di 


based on the presence of headache, characteristic chan; 





¢ 
and color tields, a basal metabolic rate of minus 11 il 
with a shallow and eroded floor At this time glycosut 
was discharged in two weeks, and readmitted a mont! 1 
ing particularly of headache. Glycosuria was absent 

The patient’s next entry was on Dec. 13, 1924, wl 
thirst, polyuria and weakness. Glycosuria was now pres¢ 
amounting to 238 Gm. in twenty-four hours 

In view of Cushing’s”™ statement that “we know t 
is associated with a hyperglycemia, and that it reacts t S 
diabetes,” difficulty was not expected in the attempt to « 
patient. 

He was given 10 units of insulin before each meal 
ipproximately 80 Gm. of protein, 160 Gm. of fat d 60 
(chart 1). The blood sugar was 404 mg. per dred 
blood After two days of insulin treatment, the urine sug 
VaS a satisfactory reduction, but t haste results, the a 
doubled. 7 ood sugar did t decreas crease 
f insulin was increased to 40 units three times a d 
increased further to 625 mg This led to another d 
80 units before each meal. Glycosuria decreased, t 
ing to 40 Gm., and the blood sugar to 285 m eve 
was increased to the huge amount of 120 units three tim 

17. Cushing, H The Pituitary Gland as Now Known, I 
1925 

1&8. John, H. J The Possible Relationship Between Act 
\rch. Int. Med. 37:489 (April 15) 1926 
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decreased until there was only a trace of sugar in the urine, and the blood sugar 


decreased to 154 mg 
t was deemed hazardous to continue the high dosage of insulin at this rela- 
tively low level of blood sugar; therefore, a reduction to 80 units three times dail) 
was made. Sugar disappeared from the urine on the following day. The dosage 
of insulin was gradually reduced to 60, 40, 20 and 10 units, and finally was 
mitted Blood sugar had steadily receded, despite this reduction of insulin 
dosage, until it reached 87 mg. on January 30, three days after insulin therapy 
id been stopped 
iroughout this time the patient had been given the diet referred to pre 
tusly, but when the blood sugar fell to 87 mg., a nondiabetic diet was ordered 








Sugar did not reappear in the urine, except a trace on April 4 and 0.2 per cent 
on June 20 The blood sugar remained low for five months It amounted to 
126 mg. on June 19, two days before the patient’s discharg 
He was readmitted on July 25, 1925, because of recurring headache Phe 
rine contained no sugar and the blood was normal. He left the hospital on 
i 
} 
{ 
4-4-4 
t 
} 
| 
Ty 
if 
Chart 1 Phe solid line depicts blood sugar; the broken line, sugar in the 
rine; and the hatched area, amounts of insulin per dose \ diabetic diet was 
en throughout this period, except when unrestricted diet 1S indicated 
November 15, and reentered a week later Phe blood sugar amounted to 142 mg 


The patient’s progress was not favorable, headache being particularly trouble 


me, so that surgical intervention was decided on 





\fter operation, both glycosuria and hyperglycemia reappeared in marked 


degree and increased steadily for a month. It is possible that these postoperat 
| 
| 


he injury of contiguous cerebral 


manifestations were due, in part, at least, te 

ue. Insulin in 40 unit doses had a definite depressing effect on this traumati 
hyperglycemia, reducing it in twelve days from 500 mg. to 167 mg. Later, how 
ever, presumably after the subsidence of the operative effects and reassertion « 
lat 


hyperpituitary activity, evidence of insulin failure was again demonstrable 


the slight hyperglycemia (125 mg.) found at this time gave less striking results 


The patient was discharged, showing daily traces of sugar in the urine and 


persistent slight hyperglycemia 

lle was admitted again on Nov. 30, 1926, with 286 mg. of blood sugar and 
111 Gm. of sugar in the urine Four days later, the blood sugar was unchanged 
Then it increased to 363 meg Twenty units of insulin, given three times a day, 


lowered the amount of sugar in the urine, but the blood sugar remained 





























unaffected. Insulin was then discontinued, and dietetic re 


[he blood sugar promptly increased to 500 mg é eff 
by changes of diet and variations in the 
2, which covers the period of his 


\nalysis of charts 1 and 2 must lead to the c 
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had but little effect on the blood sugar level of tl 


the periods covered by these charts. (The postoperative hyperglvcen 


which may have been due to surgical trauma. appe 
responsive.) One should note, particularly, in the fit 
the increasing blood sugar while insulin was being ine 
second half of this chart, the persistent decline 

despite a fairly rapid decrease in the dosage of insul 
total of 360 units a day to nothing \t first glance 
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Chart 2—Blood sugar iriatl ‘ ndica t lid | 
the broken line The d ve ! e la ( it 
diabetic diet was given throug It, Exe te 
insulin treatment was responsible for this lowering of the | 
level. Closer study of the chart disproves this t should be 
especially that without insulin, even with unrestricted diet, the 
sugar remained normal. 
It is known that glycosuria accompanying hypery 
may disappear spontaneously, regardless of treatmet John 
Hetzel !” reported cases of acromegaly, previously cited, whi 
occurred. Indeed, their cases seem to be similar to the e rep 


here. But John beheved that the elimination of glycos 





was due to dietetic restrictions and the use of insulin 
one of cured pancreatt chabetes Lletzel came to the 


his patient “The glycosuria was identical wit 
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reacted similarly to insulin and control of the diet.””. This conclusion, 


however, does not agree with the text of his case report. There he 


il 


stated that “‘the efficacy of insulin was doubtful” and that it “had only 
effect on the blood sugar.” 

ure, In his case as in John’s, all evidences of diabetes finally 

may have been this fact that brought Hetzel to the 

going conclusion. [Lut insulin does not act in that way. Its intensive 


as has been shown,** may raise the carbohydrate tolerance of 


} 


lren and young adults a little, but it does not cure diabetes. Both 
Hetzel and John were apparently misled, in that they misinterpreted 
a spontaneous recession of pituitary hyperglycemia as an effect produced 
by insulin 

Sachs and MacDonald ** reported the case of a woman who was 
operated on for “acute acromegaly.” The operation was followed by 
glycosuria which, they stated, “in no way differed from glycosuria of 


diabetic patient,” and which “was furthermore controlled by adminis- 


tration of insulin.”’ Glycosuria was apparently not present before oper- 
ation, so that in this patient it must be regarded as a result of operative 
trauma rather than as a symptom of pituitary disease. This places 
the case in an entirely different category and does not prove the efficacy 
of insulin in true hyperpituitary glycosuria. 

The only seemingly valid evidence of efficient insulin action in this 
type of glycosuria is furnished by Blum and Schwab.** They gave 
30 units of insulin to each of two patients, one suffering from acro- 
megalic glycosuria, and the other from pancreatic diabetes. The 
responses were essentially equal. 

This may mean that there are gradations of antagonism in 
different patients with hyperpituitary disease, ranging in intensity 
from none at all, as in the case of Blum and Schwab, to almost com- 
plete inhibition, as in my case. Or, if it is true that pituitary tumors 
may give rise to glycosuria by pressure on neighboring brain centers, 
the simultaneous presence of this pressure type, which may be amenable 
to insulin, with a hypersecretory type, would lead to varying degrees 
of responsiveness to treatment with insulin. Again, it is conceivable 
that some of the patients may develop true pancreatic diabetes, owing 


to exhaustion of the pancreas from constant stimulation by the pituitary 


22. Ulrich, H.: Induced Hypoglycemia as a Means of Resting and Improv- 
ing Pancreatic Function in Patients With Diabetes, J. A. M. A. 83:1914 (Dec 
3) 1924 


23. Sachs, E., and MacDonald, M. I Blood Sugar Studies in Experimental 


Pituitary and Hypothalamic Lesions, Arch. Neurol. & Psychiat. 13:33 


1925. 


(March) 


24. Blum, L., and Schwab, H.: Diabeéte acromégalique et insuline, Compt 
rend. Soc. de biol. 89:195 (June 8) 1923 











hyperglycemia Such patients may then be 


treatment with insulin 
Chart 2 shows clearly that the hvper ema t tient 
influenced markedly by dietetic changes 
chart suggests that insulin also had a slight effect iscertall 
definitely the direct action of insulin, 
large doses were given before breakfast on four widely set 
as illustrated on chart 3. On eacl t three t these 
amount of insulin was 50 units, and on one it was 100 ts 


sugar determinations were made at varvit inte s after ( 





tions of insulin. Food was not allowed unt ter t ist Spe 
of blood of that day had been drawn Sit ir tests. 1 cor 
trols, were conducted with four patients s 
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creatic diabetes The curves depicti these tests are plott 


right of chart 3. 


In the patient with acromegaly, the injection of insulin was 


in at least three of the four tests by a definite lowering of the 
sugar level. If curve I had been extended, it might possibl 


shown a further depression of 


however, a comparison of the two sets of curves shows decidedly 


ent results. The extent of the reduction of blood sugar was 











greater in the patients with pancreatic diabetes. Three of them be 


markedly hypoglycemic and developed symptoms of severe insulin s] 
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irison of curves [IV and VIII is particularly instructive. Both 

ood sugar values of 444 mg. before the injection of insulin. 

The patient with acromegaly received 100 units and responded with a 
the patient with diabetes received only 50 units 


‘ease to 250 mg.; 
the decrease in his blood sugar was more than twice as great. 


SUM MARY 
. Medical literature contains much experimental evidence that the 
ial secretion of the posterior pituitary lobe antagonizes insulin. 


of hyperpituitary disease with acromegaly and glycosuria 


“1S5e 


eported, in which this antagonistic action is demonstrated. 


in differ 


3. The opinion is expressed that this antagonism may vary 1 
nt patients. 

}. Insulin may, therefore, show varying degrees of efficiency in the 
treatment of hyperpituitary loss of carbohydrate tolerance. 
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In the case reported, its effectiveness was mucl impaired. 
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7. The internal secretion of the pituitary gland is directly antago- 
nistic to insulin and nullifies its effect. 

The results of experimental and clinical investigations regarding 
the relationship of the pituitary gland to carbohydrate metabolism may 
be summarized as follows: 

1. Acromegaly is found to be complicated by diabetes mellitus more 
frequently than by any other disease. It has been estimated in various 
series of cases of acromegaly that diabetes occurs in from 9 to 40 per 
cent, with an average, probably, of from 10 to 12 per cent. These 
figures are subject to two errors: In many cases, the diagnosis of 
diabetes rests on insufficient data, such as the presence of glycosuria 
alone; in other cases, the patients were not examined sufficiently often 
or followed long enough to justify any conclusions as to whether 
diabetes had been present or would develop. Nevertheless, the fre- 
quency is so striking as to suggest more than an accidental relationship 
Borchardt,® tabulating the cases from the literature up to 1908, found 
that there were 63 (35.5 per cent) which were complicated by frank 
diabetes and & more which were associated with at least an alimentary 
glycosuria. Davidoff * reported that in 25 of Cushing’s 100 cases of 
acromegaly mellituria was evident and that in 12 of these frank diabetes 
was present. 

2. Glycosuria and diabetes are uncommon in nonacromegalic dis- 
orders of the hypophysis, such as tumors of the hypophysis itself not 
accompanied by acromegaly and lesions in the vicinity of the hypophysis 
which cause pressure on the gland or invade it secondarily. Colwell,° 
however, found, even after an incomplete survey, 38 cases of non- 
acromegalic disorders of or near the hypophysis accompanied by 
glycosuria or diabetes, and suggested that this number compares favor- 
ably with the incidence of glycosuria or diabetes in patients with 
acromegaly. 

3. Hypopituitarism is rarely associated with glycosuria; increased 
tolerance is a usual occurrence. The syndrome of obesity, delayed 
development of the sexual organs and functions, lack of secondary 
sex characteristics and inferior mental capacity, has been assigned 
to a deficiency of pituitary secretion because of the demonstration in 
such cases of destructive lesions involving the hypophysis and because 
of the experimental production of such a syndrome by extirpation of 


3. Borchardt, L.: Die Hypophysenglykosurie und ihre Beziehung zum Dia- 
betes bei der Akromegalie, Ztschr. f klin \Med 66: 332, 1908. 

4. Davidoff, L. M Studies in Acromegaly: III The Anamnesis and 
Symptomatology in One Hundred Cases, Endocrinology 10:461, 1926. 


5. Colwell, A. R.: The Relation of the Hypophysis to Diabetes Mellitus, 
Medicine 6:1, 1927 














the hypophysis 1n animals. Goetsch, ( 
have been responsible for this view an 


tolerance tor carbohydrates in such 


Cas€ 


showed that hyperglycemia induced by r 


the pancreas tended to subside when 


performed; and, conversely, that when 


sugar tolerance with hypoglycemia a 


the removal of a large portion of the 
carbohydrate balance than the norn 


that of others has been criticized, | 


glucose tolerance test was used. Moreover, Gibson‘ reported a typical 


example of hypopituitarism in whi 


reported 5 cases of clinical hypopituitari 
sugar tolerance (oral method of admini 


12 per cent of the cases of hypopitu 





partia 
| 


OW 


However, in the entire series of 185 cases 


Hospital in which the diagnosis of pitu 
I 


] 


phobe” was verified histologically, only 


associated with even transient glycosu 


glucose intravenously continuously a1 


with Frolich’s syndrome, observed essentia 


lation as in + normal controls Chey 
tolerance demonstrated by those who us 
been due to some such factor as delaved 


4+. Transient glycosuria follows ren 


n) 


mals (first shown by Caselli,’ in 1% 
eK Cee es gee ee LE Mn! eK eee 
In tne same vear, and conhrmed DV m. 
Cushing and Jacobson ® found that 
gland would frequently cause glvcosuri 
son '* observed that direct mechanical 

6. Goetsch, Emil; Cushing, Harvey 
Tolerance and the Posterior Lobe 


Hopkins Hosp. 22:165, 1911 
7. Gibson, H. J. C.: Hypopituitarism 
M. J. 31:82, 





ng and Jacobs esp i 
ive demonstrated the increased 
S. [hese investigations also 


emovail Of a large portion oO! 
l huynoanhvcectam ‘ latas 
i nhypopnhysectomy Was iale 


nimal } ] mired } 
animais Nad acquired a fhigi 


Svels 


diabetes existed, l I 
‘ ; 
with glycosuria or decrease 
, 
stration). which represente 
rism at the Cleveland ( l 
from the Peter Bent Brighan 


tumor recorded as “‘ch 
+ were proved to have beet 


Wilder and Sansum,® giving 


a constant rate Th <1 ¢ 
iy the same mit o iSSll 
—— 1 
con ded th t the 1 “ease 
aa ’ 
ad e oral metho nig have 
} rt 
ibsorptio 
1 £ at 1 
i ) Lie nvVpo} SIS 
by Friedman and Maas 
other investigat Ss (; s 
. 1 
opel itive n inipul 
a 1 1 ; 
Weed. Cushing and 1 
SC cibetiwall «guises retin tore 
€ ( i¢ 1! i ) t 
r 
} S ( 


NATAL SA A A i a Alte ABODE Ie Rh TET EE OOO LI LE RII cae I RR RT TORE 





[( / VE 


hypophysis of rabbits, cats and dogs under ether anesthesia invariably 
produced elycosuria ( provided the liver contained sufficient glycogen H. 
hey demonstrated, also, that glycosuria followed mechanical or faradic 
stimulation of the superior cervical sympathetic ganglions and did so 
even after all of the known nerve paths to the viscera had been severed. 
hey observed that glycosuria did not take place following stimulation 
of the superior cervical ganglion when the posterior lobe of the hypoph 
vsis had previously been removed. They thought that these results 
showed that the secretion of the posterior lobe itself and not direct 
stimulation of the liver by a nerve route was responsible for the glyco 
suria. The work, however, has never been confirmed. 

5. In 1909, Aschner '* provoked glycosuria in an animal for two days 
by injury to the hypothalamic region in the floor of the third ventricle. 
In 1912,'* he reported studies showing that glycosuria was almost 
always caused by injury of the tuber cinereum. This result was con- 


LO 


firmed by others. Camus, Gournay and Le Grand!’ were 


produce prolonged glycosuria by injury of this organ, and in one animal 


it lasted forty-seven days. Sachs and MacDonald '* showed that when 
the base of the brain was not injured during hypophysectomy, glycosuria 
did not occur, but that it did so only when the brain region of the floor 
of the third ventricle was injured whether the hypophysis was removed 
or not 

6. Injection of pituitary extracts often produces transitory glycosuria 
and hyperglycemia. This has been demonstrated by many investigators, 
but a few have failed to confirm it. 

7. Goetsch, Cushing and Jacobson" observed that the high sugat 
tolerance of some of their animals (alimentary test), even when accom- 
panied by hypoglycemia, could be overcome and glycosuria provoked 
by the hypodermic injection of anterior lobe as well as posterior lobe 
extracts. Hloussay and Magenta '' reported that dogs, after the estab- 
lishment of hypopituitarism by hypophysectomy, were more _ easily 
rendered hypoglycemic by the injection of insulin than normal dogs. 

13. Aschner, Bernhard: Ueber das “Stoffwechsel- und Eingeweidecentrum 
im Zwischenhirn” seine Beziehung zur inneren Sekretion (Hypophyse, Zir 
beldriise) und zum Diabetes insipidus, Berl. klin. Wehnschr. 2:772, 1916 

14. Aschner, Bernhard Ueber die Funktion der Hypophyse, Arch. f. d. ges. 
Physiol. 146:1, 1912 

15. Camus, J.; Gournay, J. J.. and LeGrand, A.: Diabéte sucre expérimental, 
Comp. rend. Acad. d. sc. 177:146, 1923 

16. Sachs, Ernest, and MacDonald, M. E.: Blood Sugar Studies in Experi- 
mental Pituitary and Hypothalmic Lesions with a Review of Literature, Arch 
Neurol. & Psychiat. 13:335 (March) 1925 

17. Houssay, B. A., and Magenta, M. A.: Sensibilité des chiens hypophy- 


sectomises a leigaid de linsuline, ( omp rend. Soc de Biol 92:822, 1925. 









\ll of the hypophysectomize: 1S 
the control animals did not ve 
investigators, however, have den 
to insulin following injury of the 
Logan ** were unable to produce 
sugar by the injection of insulin 
hypophysis was left intact, but de 
with hypoglycemia and convulsions 
with the cerebrum 

8. Burn ?® demonstrated in 
of preventing and relieving hypog 
the injection of insulin hree « 
who had been shown to res} d 
is expected (insuilmcient il] | 
units of insulin were cot ed witl 

9. Stenstrom = found that 1 
o the administration of epinephri 
elycosuric effect ot epine shrine 
constant than in normal animals 

10. The results of hyp sect 
demonstrated amelioration of the 
it 1s extremely difficult to remove 
patients have not been sufficic 
in the majority of cases. David 
instance from 14 cases ict 


t] 


pituitary adenoma. 





there was immediate cessa 


ee a ee ee ee ee 
















was relieved following hypophysectomy, but three vears after the radical 
extirpation of a pituitary adenoma, the fasting blood sugar content 
was 0.18 per cent and the glucose tolerance test gave a definitely dia 
betic curve, although the diabetes for some time following the operation 
was less intense. The patient, however, had been on a diabetic regimen. 

Davidoff and Cushing tested the glucose tolerance in 9 patients 
with acromegaly, using the intravenous method, before and after hypo- 
physectomy; in 4, a distinct improvement in tolerance was evidenced 
by a decrease in the blood sugar level. In all but 1 of these 4 cases, 
there had not been any clinical evidence of diabetes before operation ; 
in 1, mild clinical diabetes was present. In the case in which greatest 
improvement in tolerance was manifested, the operation was the most 


radical; in those in which improvement was the least marked the least 


tissue was removed. Davidoff and Cushing also called attention to 
the fact that these patients before operation and a few others who 
were not operated on gave tolerance curves in which the blood sugar 
rose to a higher level than the normal and, with a single exception, 
remained higher than the normal throughout the period of examination. 
One of John’s > patients, also, did not show glycosuria, but “there was a 
slight leaning toward impairment of carbohydrate function,” as shown 
by a glucose tolerance test. 

11. The diabetes occurring in persons with acromegaly 1s in all 
essential respects similar to the diabetes in the absence of acromegaly. 
John * stressed this point with 2 case reports, and Colwell ® reported 
a carefully studied case in which this statement was substantiated. In 
most cases, polydipsia and polyuria have been proportionate to the 
severity of the diabetes. These symptoms and the glycosuria respond 
to dietetic management, as in ordinary diabetes. The glycosuria may 
be intermittent and detectable only after excessive ingestion of carbo 
hydrate. The diabetes is often relatively mild, but some patients have 
succumbed to diabetic coma. It has often been stated that the diabetes 
complicating acromegaly runs an irregular course. Colwell studied 
the literature carefully with this point in mind and collected reports 
of 17 cases in which an atypical course was claimed to occur. He 
concluded that in some of these, dietetic control had not been established 
In others there appeared to have been a bona fide improvement in the 
diabetes, and in a few an apparently spontaneous disappearance of 
the diabetes. Cushing ® has been an ardent advocate of the theory 
“that in the early stages of acromegaly the sugar tolerance test is apt 
to be low but that later in the disease there is an acquired overtolerance ;” 
this is a clinical observation based mainly on the results of tolerance 
tests for sugar as estimated by the amount necessary to produce glyco 


suria when taken by mouth. The diabetes associated with acromegal\ 



























patients were examined 


tested givcosuria were studied trom the standpoint ot the ciabet 


sufhiciently to establish the diagnosis « e diabetes m« 5s O ( 
ther » ne ol 939°3 nre nt + , ¢ +} jmend He < - 
otner < Cases, YIVCOSUrTIA Was pres¢ mn ¢ r oO e exte 1 
cent on one urinalysis only; in the second, 800 cc. of urine 

11.36 Gm. ot YIuUCOSe (1:32 per cent nad the Oo sugar was IM 
. , ] 1 1 ‘ 

mg. per cent, but there was no sugar in the urine in a test made « 
week later. The 6 cases that were more refully studied are report 





in this papel Che authenti y ¢ ( ie ly ( ) est 
(case 4) may be questioned ¢ s ( ree eC! t the 

parts and features was lacking and signs of pressure were not 
< ] +} + 

present. However, the appe nee + | e! was so striki 

to suggest acromegaly at once to all the clinicians who saw het he 

enlargement of the sella turcica roentgenoscopica het rel 





ened the impression The pathologist could not state definitel 
the condition was or was not acromegaly, but he admitted that the 


pituitary gland was la 





activity as well as several small chromophilic adenomas and an occasio1 


‘ . ‘ , ' , 
mutotic heure. Insuli as emp] f , thy treatment of ; 
the 6 patients, an ecause ¢ reports of ‘ 


brief mention In one a hvperfunctionu idenomatous thyroid w 
present, and the oral administration of 100 Gm. of glucose was f we 
by a diabetic blood sugar curve; thvroidectot was performe 


a further studv of the blood sugar was not made a is pci 


case complicated by exopht 1 C ( COS \ ‘ 
during preparation for thyroidectot 55 «units ¢ . \\ 
daily, although the o1 estimations « 5 r he e 1 me 
revealed a level of 83 ar 125 m ( ( 1 ‘ I ( 
for four davs aiter thyroidectomy: cosurl W not « 


thereatter 











IRCHIVES F INTERNAL MEDICINE 


was irrelevant He was a widower with two children living and 


had diphtheria at the age of 6 and influenza in 1918; at one time 


a nasal operation had been performed, the details of which were not obtainable. 


\cromegaly had been diagnosed fifteen years before, and he had noticed enlarge- 


ment of the hands a year prior to that. The acromegaly had gradually progressed 


since tl time. He had suffered from dull bilateral and supra-orbital headaches 
years, but these were not as severe as formerly. He had been well 


otherwise until ten years before admission, when he began to drink about a gallon 


f of water daily; the polydipsia was accompanied by polyuria and 


and a_ hal 
polyphagia. Glycosuria had not been discovered until five years later, and since 


then thirst or polyuria had not been present when the patient was on a qualitative 


restriction of carbohydrates. Glycosuria had been present during the last five 
f 


vears whenever the urine had been examined. There had not been any loss of 


weight. For the last fourteen months, the patient had not been careful in the 
matte iet, but had taken from 5 to 15 units of insulin, “double strength,” 

There had been some blurring of vision for the last ten years 
l if sexual desire for the same length of time. General weakness had 


He had complained 


ane 
prevented the patient from working during the last five years. 


of dizziness for two or three vears, numbness of both legs from the knees down tor 
two vears and a running sore on the right great toe for one year. 
he patient was large, being 6 feet 2 inches (188 cm.) tall and weighing 242 
pounds (110 kg There was general overgrowth of the skeleton, including 
especially the frontal eminences, the zygomatic processes, malar and nasal bones, 
the lower jaw and the hands and teet. The teeth were separated. The skin and 


subcutaneous tissues were thickened, and the skin was dry and scaly. The eyelids 


were thickened There were multiple pigmented nevi scattered over the body, 
especially on the back. There was a foul smelling “trophic” ulcer over the outei 


surface of the first right metatarsophalangeal joint. The teeth were in bad con 


dition. The tonsils were enlarged and contained liquid pus. The thyroid gland 


was small, but was palpable, firm and slightly nodular. The heart was moderately 
enlarged to the left, with a soft systolic murmur at the apex and an occasional 


premature contraction, The blood pressure was 130 systolic and 74 diastolic; the 
pulse rate was 74 and the temperature, 98.4 | The abdomen was pendulous and 
the liver moderately enlarged The gait was moderately ataxic. The right 

pollicis and hypothenar eminence were atrophied There was some 
the knees. The reflexes were present but sluggish. 


Both great s showed a tendency to go into plantar extension. Vision in the 


diminution of sensation below 


right eve was and in the left 6/5. The light retlex was somewhat cut down 
in both eve Phere was moderate retinitis of mixed diabetic and vascular types. 


The visual fields were normal. 
Urinalysis showed a specific gravity of 1.041; acid reaction; no albumin; 2.4 


per cent sugar, with 27.5 Gm. in 1,100 cc. (twelve-hour specimen) ; no acetone o 


diacetic acid, and negative microscopic examination. The hemoglobin was 75 per 
cent: the ervthroevtes numbered 4,530,000 and the leukocytes, 6,000, The blood 


irea was 30 mg. per cent and the blood sugar, 300 mg. per cent. The Wasser- 


mann was negative A roentgenogram of the skull showed the sella 
turcica greatly enlarged and destruction of the floor (fig. 1). An electrocardio- 
gram showed ate of 82, left ventricular preponderance, slurred Q. R. S. 


complex in lei I and II, oceasional ventricular premature contractions, inverted 


and inverted T in lead III Two basal metabolic rates were 
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cromegal S rous were present at the hilum and t the right 
l Phe axillary ] mph nodes were enlarged The heart was normal except 
r distant sounds. The blood pressure was 120 systolic and 88 diastolic; the pulse 
rate was 104 and the temperature 99 | There was bilateral recu inguina 
hernia; spermatocele was found on the right The prostate was moderately 
nlarged The ris palpebral fissure was larger than the left Vision was 
ut 6/15 in both eyes, and the visual fields were normal. The vocal cords were 
thickened and the arytenoids enlarged, suggesting acromegaly 
[he specific gravity of the urine was 1.033, and its reaction acid; it contained 


a trace of albumin, 4.2 per cent sugar, or 51.08 Gm. in 1,200 cc. (twelve-hour 


specimen), but no acetone or diacetic acid; the microscopic examination was 


negative Che blood sugar was 240 mg. per cent. The hemoglobin was 87 per 
cent; the erythrocytes numbered 4,650,000 and leukocytes, 7,800. The Wasser- 
mann reaction was negative The total gastric acidity was 42 and the free 
hydrochloric acid, 24. Fluoroscopy and roentgenography of the stomach gave 
negative results. A roentgenogram of the chest was negative except for moderate 
enlargement of the heart. The sella turcica was normal in size in the roentgeno 
gram. \n electrocardiogram showed a rate of 8&8, sinus rhythm, not 





QQ. R. S. complex in lead III and left ventricular preponderance. 

The diagnosis was acromegaly and diabetes mellitus. The cause of the sul 
sternal pain was not determined. 

The patient was given a diet containing 100 Gm. of carbohydrate, 42 Gm. ot 


protein and 153 Gm. of fat (2,004 calories, 140 Gm. of glucose). Glycosuria wa 


t present while this diet was maintained The blood sugar on the third daz 
180 mg. per cent 

CAs 3 ! Wu vith early diminut tf glucose tolerai clinica 

liabetes late sunuilar wv | respects to ordina ! tes; amecreascd 4 tholism 


On Oct. 15, 1921, a French-Canadian laborer, aged 51, presented himself for 
examination at the Mayo Clinic, complaining of rheumatic pains in the knees 


] 1 ] 


and hoarseness. The family history was irrelevant. He had been married thirty-five 


years and had one child, aged 21, living and well. The only event of importance 
in the history was a_ penile lesion at the age of 20, which had_ been 
auterized. This had been followed by patchy alopecia. During the winter of 


N9 and 1920, “rheumatism” of the left knee developed, and in June, 1921, the 


1‘ 





right knee became similarly affected. In January, 1921, he contracted a severe 
cold” which lasted three months. A month after the onset of this cold he 
became hoarse Phe hoarseness persisted but had been somewhat better during 
the month preceding admission. Aphonia had never been present. There had 


some obstruction to breathing at 


been perspiring excessively for the last two or three months. He 


been some dyspnea during the last month a 


night. He ha 








us hands had been getting larger for two or three months but 





Wd ¢t thunk 1 had ] 


did n ink his feet had increased in size No one had ever commented on a 
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33 and 21 \ roentgenogram of the skull wed great enlarge- 

ment of the sella turcica (fig. 2). Roentgenograms of the hands and _ feet 
were reported positive for acromegaly A roentgenogram of the chest was 
negative. The result of a sugar tolerance test after the ingestion of 100 Gm 
t glucose is recorded in table 1. 

The patient was given two courses of six intravenous injections each of 
arsphenamine, and forty-two intramuscular injections of mercuric succinimide 

On April 21, his condition was the same. He complained of sweating. The 
Wassermann reaction was positive. 

On May 18, the Wassermann reaction was strongly positive 

On Jan. 6, 1926, the patient reappeared. He had not received any more 
antisyphilitic treatment. A year before this examination, polydypsia and polyuria 
developed, and a qualitative restrictive diet was given with injections of insulin 
three times a day for two weeks. The thirst and polyuria disappeared for s1x 
months and then recurred. He had not restricted his diet for the last few 
months. Since last seen, he had gained in weight for a time, but during the last 
year, in spite of a large appetite, he had lost 21 pounds (9.5 Kg.). At the time 


tf examination he weighed 162 pounds 3.5 Kg.). He complained of. slight 
TaBLeE 1—Sugar Tolerance Test in Case 


Blood Sugar, Glucose in Amount of 
Mg. per Urine, per Urine, 
Cent Cent Cr 


"asting Trace 


half hour afte ‘ingestion o| 100 1 rlu Trace 
me hour after n of glucose Po 
Iwo hours after ir 1 of glucose 


rhree hours after rlucose 


intolerance to heat, excessive perspiration and palpitation of the heart. He had 
been “weak in the knees” for the last five years. There had been loss of libido 
and potentia for one year. Vision had been somewhat blurred for three months. 
The additional observations in the physical examination at this time were a small 
adenoma in the right lobe of the thyroid and a right indirect inguinal hernia. 
The blood pressure was 136 systolic and 90 diastolic; the pulse rate was 110. 
There was moderate anemia of the secondary type, the hemoglobin being 68 
per cent and the erythrocytes, 3,910,000; this was attributed to hemorrhoids. 
Vision was 6/20 in each eye, the reduction in acuity probably being due to 
opacities of the lens; the visual fields were normal. The Wassermann reaction 
was still strongly positive. Five infected teeth were demonstrated by the roentgen 
ray. The specific gravity of the urine was 1.041, and the urine contained 5.1 per 
cent sugar, or 109.1 Gm. in 2,140 cc. (twenty-four-hour specimen). The basal 
metabolic rate was + 32. 

The metabolic rate and the diabetes were studied in preparation for inguinal 
herniotomy. The patient responded well to the prescribed diet and insulin. Under 


the influence of rest alone, the basal metabolic rate dropped from + 32 to 


il 


metabolic rate fell, but the decrease in the amount of urinary glucose was strik- 


The response to antidiabetic treatment became more satisfactory as the basz 


ing immediately after the institution of injections of insulin. Table 2 is a com- 
posite record of the diet, urine, estimation of blood sugar, insulin dosage and 
basal metabolic readings while the patient’s metabolism was being studied, and 
table 3 is a record of the corresponding data while the diabetes was being studied 
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houlder girdle showed muscular atrophy. Slight edema 
present. The left knee reflex was more active than 
was a positive Babinski sign and a suggestive Chaddock respon 


The pupils were small and sluggish Visio the right eye 


with correction and in the left, 6/6 with correction The fundi showed 


brosis. TI isual fields were normal. There were a few peripheral 
lens ¢ pacities., 
The first urine examined hour specime ained 7.5 Gm, of 
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mg r cent, the blood sugar 217 mg. per cent 
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patient was kept in the hospital for ten days on a diet containing 160 

42 Gm. of protein and 153 Gm. of fat (calories, 2,002, 140 

elucose). The urine remained practically sugar-tr m this diet, except 

occasional faint trace The patient was sen on a qualitatively 

1 diet. The diagnosis was acromegaly, mild diabetes mellitus of the vascu 
rf the spinal cord 

become mort 


and was aggravated by stooping or 1s 1 tt by straining. Weakness 


lees had become more marked, and spasticity had developed; for two 


months the patient had been completely paralyzed from the waist down and 


had been confined to bed. During this time muscular atrophy of the legs had 


developed. The numl had extended up the legs to a level just above the 
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The benzoin sol curve was 
cervical, dorsal 


pressure 
the spine showed hypertrophic arthritis of the 


spinal cord at the level,of the fifth or sixth dorsal vertebra 
The patient was admitted to the 
a qualitative restriction diet At the end of five days the 
was a trace of sugar in the urine on 


laminectomy decided on 


was diagnosed and 
hospital and given 
blood sugar was 120 mg. per cent; there 
the operating room but collapsed 


\ he patient was taken to 
ollowing procaine hydrochloride anesthesia, and was sent back to her room 
She quickly recovered from this condition. 
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(case 4).—Small adenoma in anterior lobe of the pituitary gland; 


anesthesia, laminectomy of the fourth 


day, under ethylene and ether 
Directly beneath the fifth a hard, fixed 


the same 
tifth and sixth vertebrae was performed 
tumor was found; the dura was opened and a calcified endothelioma, measuring 
1.0 by 1.8 

cord to a mere 

condition was g¢ 


cm. was exposed; it lay posteriorly and to the left and flattened the 


ribbon. The tumor was removed and the dura closed. The 


patient's ood throughout the operation, and the blood pressure 


was 120 systolic at the end. She regained consciousness but suddenly died later 


the same day. 

The essentials of the pathologic report by 
The pituitary gland was about twice the normal size. It contained large coi- 
The pars intermedia showed glial proliferation. The 
throughout its entirety some acini 
colloid and stained pale with 
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Fig. 6 (case 4). 
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soon disappeared; she felt well, and the puffiness of the features and extremities 
decreased markedly, so that she was able to wear shoes a size smaller. She 
gradually lost 29 pounds (10.3 Kg.) in weight. During the year and a half 


} 


on this regimen, the urine was tested frequently but sugar was never found. 


( However, the Benedict’s solution she used was afterward found to be worth- 
less.) During this time she did not have more than four or five recognizable 
reactions to insulir 

About a week previous to examination, June 1, 1927, the patient became 
nauseated and lapsed into somnolence The attending physician found larg: 
amounts of glucose in the urine, whereupon he administered 300 units of insulin 


within forty-eight hours. At the end of this time, the patient awoke for halt 





lig. 9 (case 5).—Lateral roentgenographic appearance of the skull, showing 
the enlarged sella turcica and the “putty finger” markings of increased intra- 


cranial pressure. 


a day but relapsed into coma. <A consultant was called from the Mayo Clinic, 
and he decided that she had been revived from impending diabetic coma only 
to go into a state of hypoglycemic shock. He administered 20 Gm. of glucos: 
intravenously, and she recovered. The patient resumed her former diet, but took 
fifteen units of insulin instead of ten units three times a day. During five days 
with this dosage there was only one insulin reaction and the urine was sugar 
ree. 

At this time the appearance of the patient was about as it had been seven 
years before; large nose, prognathism, puffy eyelids, large fissured tongue, widely 
separated teeth, large spade-like hands and feet and genu varum (fig. 8). The 
skin, however, was only slightly thicker than normal. She was 5 feet 2 inches 
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June 10, the estimations of blood sugar and urinalyses were made after 


a period of fasting and at intervals of half an hour up to noon after a breakfast 


containing approximately 40 Gm. of available glucose he results are recorded 
in table 5. These figures show merely that the renal threshold for glucose was 
it least not lower than 0.155 mg. of glucose for each hundred cubic centimeters of 


] 


Six estimations of the respiratory quotient during the first two weeks were 
0.82, 0.83, 0.81, 0.81, and 0.82, showing theoretically, at least, utilization of 

Three basal metabolic rates before administration of iodine were + 31, + 27, 
and + 32, and on the seventh, eighth, tenth, seventeenth and nineteenth days 
of administration of 30 minims (1.9 cc.) of compound solution of iodine daily 
> 


in three doses otf 10 minims (0.6 cc.) each, 26, +20, +21, +19 and + 20. 
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During the period in which these records were made, the diet contained 77 Gm. of carbo- 
hydrate, 50 Gm. of protein and 140 Gm. fat (1,768 calories, available glucose, 120 Gnu 


t Sunday, tests not made. 


H. S. Plummer diagnosed the condition as hyperfunctioning adenomatous goiter, 
and advised thyroidectomy. It was decided, however, to treat the pituitary gland 
with roentgen rays first to determine whether the basal metabolic rate could be 
lowered by this means and thus to determine whether there was a relationship 
between the pituitary condition and the increased metabolism. Accordingly, 
three treatments were given and the patient dismissed with instruction to take 
10 minims of compound solution of iodine daily and to return for reexamination 
in six weeks. 

During this period at home, the patient adhered strictly to the weighed diet. 
She examined the urine daily for sugar and found it normal except on a few 
occasions when the reaction indicated slight reduction; at such times, she took 
5 units of insulin. Subjectively, she was much better. 


On Aug. 5, 1927, she returned to the first twenty-four-hour 





specimen of urine produced complete reduction, following day only a 














b isal 


Partial thyroidectomy was performe 


metab 
lobe was enlarged to about four times t 
lobe was removed, but the left lobe, be 
[he pathologist reported multiple, small 


degenerating colloid and fetal adenomas 





Immediately after operation, the puls 
increased to 178 at the time f death 1 
elevation of temperaturs bside 
climbed to 105.5 at the time of deatl 
became more and more restless She sley 
aroused. During the last two days before de 
ration of iodine was discontinued it 
resumed, 30 minims of compound solut 
shows the daily amount of sugar the ur 
acid and acetone in the urine, bl ga 
the blood, insulin dosage and amount 
administered from the second day befor 
retused. 

TABLE 5.—K ited Esti 

Time 
8:00 a 
Breakfast, 8 to 8:30 
1-00 
130 
10:00 
lw 
11:00 

Sug vas ‘ ) 

CASI 8) Nn f 
aiavetes le 4 r 
thyroid 

On Aug. 22, 1927, a steel worker, age 
of diabetes mellitus e tam t 
portant. Seven years previously, weaknes 
I id appeared The « nditio1 was diagt 


loosely restricted qualitatively in carbol 
insulin and during the last two years 

a day without severe reactiot Five or six 
complained of nervousness and palpitati 
aches began and became almost constat 
Attacks of dizziness recurred at irregular 
patient to fall to the ground but without 
present on several occasions, and a sligl 
Thickness of speech had been present for 
all of the teeth had been extracte 
of weakness of the left side which gradua 


months This had been attributed t 

















Ol] IN] 






he had 
they h: 


not 
1 that id 
comparison with an old photograph, it 


the 


rother assertec 


undergone a distinct change during 


that he had been wearing 


it 5 6 inches 


Kg.) The fe 


Was rect 


The patier 
q typical rf) 


(82 atures wert 
\ small 
lobe of the 
slight 


tonsils 


large 
right 


hands and feet 


palpable in the thyroi 
the 


present 


ness ot quadriceps, tremor ol 


were Phe were 


were Isilon Was 


t sho signincant 


pulse rate ranged ¢ 





Thyroidectomy 


had 


and 


The 
f albumin 


urine a specific ot 
Che 


negative 
the 


gravity 
sugar, blood 
reaction was 


4,260,000 


mann 


numbered and leukocytes, 
substernal goiter, and ¢ 


the 


revealed a small 
the sella 


metabolic 


turcica with thinning of 


rates taken before 
the 
for seven days) the 
The 
Gm 
120 Gm 
10 units of 
the diet 


dition improved considerably 


and after patient was given 


2 


rate Was JO, 


patient was kept in the hospiti 


carbohydrate, Gm. « 


65 of 


of glucose) Traces of sugar 


insulin twice daily 
alone 
under 


but the patient decided to wait for 





noticed 
become ¢ 
was evident that the 
last 
a larger hat during the 


(167.6 


adenoma, 


moderately 
normal, and 


change 


sugar 


The hemoglobin was 74 per cent; the erythrocytes 


the administration of 


compound 


il 


f protein and 260 Gm 


was required to keep the urine 
the blood sugar dropped to 165 mg 
treatment. 


a while before operation 











ERNAL MEDICINE 











1 but 


From 


alteration his features, 
the last 


} 


any In 


( in few years 


arse 
features had actually 
twenty The patient recalled 
last 


tall 


years 


ten years 
180 pounds 


the 


weighed 
skin 


In 


cm. ) and 


f acromegaly, tl coarse, and 


1.0 


moderate 


1¢ 


than diameter, was 


A 


fingers 


less cm 


1 gland degree of weak 


the and some undue sweating 


and contained soft plugs 
fields 
s. The blood pressure was 148 systolic 


enlarged 


the visual and ocular 


onstantly around 100, and the tempera 





126 0 
f4 (8 an 
14 (2 pn 
14 (4 pn 


Am) l lt 120 


1.032 amount 


Wasser 


moderate 


The 


and contained a 


was 206 mg. per cent. 


10,900. A of the chest 


the 


roentgenogram 
skull 


clinoid 


showed enlargement of 
basal 


“ly, 


me ot 
Two 


28 and 


posterior processes. 


iodine were 


solution of iodine (30 minims daily 


for weeks on a diet 


fat 


two containing 


of (2,790 calories, 


appeared in the urine on this diet, and 


sugar free. On 


per cent. The patient’s con- 


Thyroidectomy was considered, 
































the glycost 


, , ‘ 
have passed unrecognized in the absence of an estimatior 
sugar, as there was evident 4 ¢ il t es r ¢ s 
2 } 
Case ) ne urime Was ree I sug ree ¢ s ( e the « 
appearance ot diabetes b ¢ s o ) sug was 200 
cent 1 l diabetic PLUCOSE rie ce ( was ¢ 
| +] . 
| ¢ ( e cases were ( ( 
] 4 | 
oOtne > requires 18 11 S Ve es s¢ s VAs 
, 
as striking as in anv case ¢ etes | e 2 . 
1 > 41 : 
that in case 3 the response to antid) et treatment ecame 1 
isfactory as the basal metabolic rate fell to normal under the intluet 


of rest. Walder emphasized the int ert ‘ 
increased metabolism on the severit etes . t 

evel does not detract trom the i r ¢ 

case, since there was an immediate and marked decrease 

glucose after the administration of insult In case table 4 tw 


possible to keep the diabetes under control wit! 

basal metabolic rate began to fall under the influet 

improved tolerance results from the Iministrati 

with combined exophthalmic goiter and diabetes has been show 
Boothby ** and Wilder. 


\pparently, there have been few patients wit! 


betes” who have been carefully treated with insulin. Colwel 
reported a patient who had acromegaly with diabetes who re 

to insulin in a manner simila serve 
Blum and Schwab **° compared the blood-sugar curves aftet 


istration of 30 units of insulin it case of diabetes unass 


with acromegaly and in one associated with that disease at hset 


\\ 
















INTERNAL (EDICINE 








a similar reduction curve in both. After the administration of insulin, 
one of John’s patients responded as expected, but a weighed diet 
was given at the same time so that the exact effect of the insulin is 
not certain. ‘This case was extremely interesting, as the blood sugar 
and glucose tolerance were normal three months later, although the 
diet during that time had been liberal. In a recent article, Davidoff 
and Cushing °° concluded that “insulin will control acromegalic diabetes 
but far less effectively than it does the more common forms of diabetes 
unassociated with hyperpituitarism, the assumption being that the 
increased pituitary activity tends to counteract its effects,” but they 
did not bring out striking or convincing evidence on this point, describ 
ing only a case in which the blood sugar apparently was not much 
affected by insulin until after a “generous portion of his pituitary 
adenoma was removed.” Furthermore, they had previously remarked, 
“three of our patients with acromegalic disease . . . . had been 
shown to respond normally to insulin’... 2” So far, the balance 
of evidence at hand from a clinical standpoint certainly favors the 
deduction that insulin acts in “acromegalic diabetes” just as it does 
in diabetes without acromegaly. 

While it is not my object in this paper to discuss particularly the 
question of the rate of metabolism in acromegaly or the much debated 
question of the possible interrelationship between the pituitary and 
thyroid glands, a few words in this regard would not be amiss, since 
3 of these patients (cases 3, 5 and 6) presented the interesting combi 
nation of acromegaly, diabetes mellitus and increased metabolism. 

In case 3, there was an elevation of the basal metabolic rate which 
gradually dropped to normal during a rest period of two weeks. There 
was a palpable adenoma of the thyroid gland, and some symptoms 
suggested hyperthyroidism. The history indicated that the diabetes 
was greatly aggravated about the time that the latter symptoms became 
manifest. However, “the recognition of mild grades of hyperthyroidism 
is often a difficult matter, and in the presence of diabetes it becomes 
doubly difficult owing to the fact that certain svmptoms, notably bulimia, 
loss of weight and weakness, are common in both conditions” (Wilder ) 

The history in case 5 suggests that the onset of hyperthyroidism 
took place five years before the second examination at the Mayo Clini 


and that the diabetes began three years after the onset of the hyper 


thyroidism. The patient may have been on the crest of a wave of 
hyperthyroidism at the time of the first attack of coma and again later 
with the attack of impending coma. This possibilitv, however, is not 
clearly ascertainable from the historv. It is also difficult to explain 


the improvement in the symptoms of hyperthyroidism with the onset 
of the diabetes, a point on which the patient insisted. Likewise, the 


definite improvement in the acromegaly after the onset of the diabetes 
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that the chromophilic cells of the anterior lobe of the pituitary gland 
secrete a substance which not only contains the hormone of growth 
but which is capable of raising the basal metabolic rate, and that 
whether it acts as a stimulus to metabolism directly on the tissues or 
only through intermediation of the thyroid gland cannot as yet be 
definitely stated. 

Of the 79 cases of acromegaly in the series from the Mayo Clinic, 
the thyroid gland was definitely abnormal by palpation in 34 (43 per 
cent). The basal metabolic rate was determined in 57 of the 79 
cases. Of these 57, there were 29 in which the basal metabolic rate 
was above + 10; however, in 13 of these the examination was made 
in the earlier days, and only one rate was determined. In 3 cases 
not showing evidence of goiter or hyperthyroidism, the rate was ele- 
vated; in one of these, seven determinations varied between +- 53 and 

30. In none of the 57 in which the rate was estimated was it below 

10, and in only 4 was it between zero and —10. It is definitely 
established, therefore, that both abnormal thyroid glands and increased 
metabolism are common in cases of acromegaly. What relation there 
is between the two glands is difficult to decide on the present data. 

Case 4+, while not a cleancut example of acromegaly, was sufficient], 
suggestive and interesting to be included in this report. The tumor of 
the spinal cord was extremely interesting ; it was a typical endothelioma 
but the large areas of ossification with bone marrow are unusual. If 
one should consider this a case of acromegaly, it would afford interesting 
speculation to associate the growth of bone tissue in the tumor with 
hyperactivity of the pituitary gland. The observation at necropsy of 
the degenerative changes in the islands of Langerhans, found mainly in 
the tail of the pancreas, while interesting, do not throw any light on 
the relationship of the diabetes to the pituitary hyperplasia. Few ref- 
erences have been made to changes in the islands of Langerhans in 
“acromegalic diabetes.” Some of the early necropsy reports mention 
pancreatic lesions, but they usually consisted of interlobar fibrosis, the 
islands being apparently normal. A few references have been made, 
however, to the occurrence of significant microscopic changes in the 
islands; some writers have cited instances of atrophy, hyperplasia, 
fatty degeneration, hyalinization or sclerosis of the islands, but many 
of these were in cases of acromegaly without diabetes. Norris 7° 
described adenomatous hypertrophy of the pancreatic islets in a case 


of acromegaly with diabetes. Kraus *° reported sclerosis of the islands 


29. Norris, C.: . »f Acromegalia, Proc. New York Path. Soc. 7: 
19, 1907-1908. 


30. Kraus, FE. J.: Die Beziehungen der Zellen des Vorderlappens der men 


schlichen Hypophyse zueinander unter normalen Verhaltnissen und in Tumoren, 


Beitr. z. path. Anat. u. z. allg. Path. 58:159, 1914. 
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extract is capable of preventing or 


relieving hypoglycemia and con- 
vulsions produced by injection of insulin. 

2. The only difference between diabetes alone and diabetes associ- 
ated with acromegaly is its occasional spontaneous temporary or per- 
manent disappearance, a point which has been demonstrated in relatively 
few cases. 

3. It would seem to be most plausible, then, to assume that the 
diabetes occurring with acromegaly is due to the same factor producing 
ordinary diabetes, namely, an insufficient production of insulin, although 
it is possible that enough insulin might be secreted but might be neu 
tralized by some new substance. 


4. The relation of the hypophysis to carbohydrate metabolism 1s 


still far from settled, but there is no doubt of the existence of 
relationship. 
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of the regulatory balance. The conviction has grown, however, that this 


is by no means a peculiarity of hepatic disorders. 

The explanations for the leukocytosis following ingestion of food 
are manifold. Goodall and Paton ® believe that the phenomenon results 
from an increased function of the bone marrow, with an actual increase 
in the number of cells at the time of digestion. Pohl,’ Erdely * and 
Hofmeister ® gave a similar explanation, but felt that the source of the 


cells was in the lymph glands of the intestine. Froin?? advanced the 
theory that the increased count in the periphery was not an indication 
of an actual increase in the number of cells, but was more in the 
nature of a mechanical transportation to the periphery. Viale and 
Di Leo Lira,*! on the basis of their experiments, attribute this leuko- 
cytosis to the increase in the hydrochloric acid in the blood that they 


found during digestion. 


WIDAL’S HEMOCLASTIC CRISIS 


Still more numerous than the theories that account for the normal 
postprandial leukocytosis are the theories for the leukopenia that occa- 
sionally is found ( Widal’s hemoclastic crisis). Widal believes that this 
leukopenia is evidence of functional proteopexic hepatic deficiency, 
resulting in a symptom complex in which this condition, while the most 
easily obtained, is far from the most important. The theory that the 
phenomenon results from some abnormal mechanical transportation of 
the leukocytes has some supporters." 

Recently, a number of articles have been published in support of the 
possibility of an autonomic control of the peripheral leukocyte count 
and, consequently, a derangement of this system in those cases which 
show an abnormal response to stimulation. 

\rticles by Widal,'* Muller and Petersen,'* Tinel and Santenoise ! 
are included in this list. Goudsmit '® agrees, as far as autonomic control 

5. Feinblatt, H. M.: Alimentary Leukocytosis in Various Pathologic Condi 
tions, Arch. Int. Med. 33:210 (Feb.) 1927. Holzer, P., and Schilling, E.: 
Ztschr. f. klin. Med. 93:302, 1922. 

Goodall, A., and Paton, D. N.: J. Physiol. 33:20, 1905 

Pohl, J Arch. f. Exper. Path. u. Pharmakol. 20:426, 1886 
Erdely: Ztschr. f. Biol. 46:31, 1889. 
. Hofmeister, F.: Arch. f. Exper. Path. u. Pharmakol. 22:306, 1887. 

10. Froin, G.: Compt. rend. de Soc. de biol. 58:311, 1907. 

11. Viale, S., and Di Leo Lira, J.: Compt. rend. de Soc. de biol. 96:228, 1927 

12. Worms, W., and Schrieber, H.: Ztschr. f. klin. Med. 98:323, 1922. 

13. Widal, F.; Abrams, P., and Lancovesco, N.: Presse méd. 28:893, 1920. 

14. Muller, E. F.: Munchen. med. Wehnschr. 52:1753, 1922. Miller, E. F 
and Petersen, W. F.: Klin. Wehnschr. 6:848, 1927. 

15. Tinel, J., and Santenoise, D.: Compt. rend. de Soc. de biol. 85:715, 1921 

16. Goudsmit, J.: Nederl. Tijdschr. u. Geneesk. 65:41, 1922. 
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is concerned, but suggests further that the probable disturbance is in the 


balance of the blood colloids resulting from a deficiency in the liver 


Glaser,'? on the other hand, believes that the stimulating factors are the 
bile acids, and that their retention in hepatic deficiency is the probable 
explanation for the leukopenia and the changes in the blood that Widal 
has described. Holzer and Schilling '* find that usually those cases 
which show gastric anacidity show a typical Widal curve, and they 
believe that the phenomena are in some way connected. Wollheim * has 
found that the variations in leukocytosis show a definite relation to the 
potassium calcium ratio of the blood, and can be modified by stimulation 
of the splanchnic and vagus nerves. 

There must be some simple factor which will determine the leul 
cytic reaction of the periphery and the splanchnic region aftet 
ingestion of food. Any explanation must give due regard to 
following known phenomena : 

1. There is a definite relation to alimentation, this relation being 
expressed in a series of actions and reactions (to correspond with the 
fluctuations of the peripheral count before the actual onset to digestive 
leukocytosis © 

2. There is more or less uniformity in reaction to the different types 
of tood. 

3. There is greater instability and susceptibility in the reaction 
children than adults. 

4. Liver disease, asthma, anacidity and similar conditions will modii 
this factor. 

SPLANCHNOPERIPHERAL BALANCI 

Considerable work has been done recently as regards an autonomt 
balance between the periphery and the viscera. It has been shown 
that during a chill, many of the phenomena are accounted for by the 
fixation of the autonomic system in one direction, the skin and the 
central organs showing opposite orientation. ‘The liver, the spleen and 
the gastro-intestinal system all take a distinct part in this process. At 
the time of the chill, of course, the periphery is in a state of functional 
inhibition, and the leukocyte count is low. Undoubtedly, therefore, it 
possible through the autonomic nervous system to affect a modification 
of the leukocyte count in the periphery.’ 

17. Glaser, F.: Med. Klin. 18:688, 1922 

18. Holzer, P., and Schilling, E.: Berl. Klin. Wehnschr. 58:1352, 1921 

19. Wollheim, E.: Ztschr. f. d. ges. Exper. Med. 53:287, 1926 

20. Petersen, W. F., and Miller, E. F The Splanchnoperipheral 
During Chill and Fever, Arch. Int. Med. 40:575 (Nov.) 1927. 

21. Miller and Petersen (footnote 14). Miller, E. | Evidence of Ner S 
Control of Leukocytic Activity by Involuntary Nervous System, Arch. Int. Med 
37:268 (Feb.) 1926. 
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the chill is a manifestation of a pathologic process. Whether or not 
a similar autonomic control is present during the fine fluctuations of the 
leukocyte count that take place physiologically is a debatable question 
Since the gastro-intestinal tract plays an undoubted roie in the general 
autonomic visceral reaction, it may well bear a relotion te’ d’stribution 
of leukocytes, and of course, to the fluctuations in the count that take 
place during physiologic digestion. The stomach is the first part of the 
tract to be involved in active digestion and probably the portion most 
actively involved during the period of digestive leukocytosis. Following 
this train of thought, the conclusion was reached that a possible rela- 
tion might exist between the tonus of the stomach and the peripheral 


capillaries, and the following experiments were carried out. 


EXPERIMENTS 


L:xperiments on Dogs.—(1) Leukocyte counts were made on the fasting ani- 
mal every four or five minutes throughout the period of active hunger contractions 

(2) Leukocytes were counted in the starving animal during active hunger con 
tractions, and the animal was shown food (psychic inhibition of hunger contrac 
tion ) 

(3) Leukocytes were counted in the fed animals with active digestive contrac- 
tions throughout the period of digestion. 

/:xperiments on Patients—(4) Leukocytes were counted in patients with ulcers 
throughout the period of active hunger contractions and following the injection of 
a nonspecific milk preparation intramuscularly. 

Vethod.—The dogs were trained to lie perfectly quiet without restraint through 
out the experiment. Three of the animals used were gastrostomized three months 
before the experiment was carried out. <A fine rubber balloon was passed into the 
stomach (by mouth or through fistula) at the end of the duodenal tube. The tube 
was connected with a water manometer, and the balloon was inflated with 80 cc 
of air. The fluctuations of the manometer were then recorded on a_ slowly 
revolving kymograph 

\ similar technic was employed in the patients. They were at complete rest 
in bed for one hour before and during the course of the experiment. One hundred 
and twenty cubic centimeters of air was used to inflate the balloon 

Leukocyte counts were made at as frequent intervals as seemed necessary, 


under the usual standardized conditions. Blood from the ear was used 








»? 


22. | had some difficulty in the beginning in passing this balloon in patients 
It was overcome by the following procedure: a few sticks of gelatin to which a 
little water has been added are heated over a water bath to the melting point 
The balloon is dipped in this solution and rapidly twisted with the fingers until it 
forms practically a straight rod. It is allowed to dry in this position. Should it 
he necessary, another coat can be applied over the first, in the same manner. The 
patients experience little difficulty in swallowing this balloon, and when it reaches 
the stomach the gastric juice readily dissolves off the gelatin. After passing the 
tube, | waited two or three minutes to permit the gelatin to be removed; the tube 


was connected with a manometer, and the record taken as in dogs 
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Results —EXPERIMENT 1 \s the stoma passed into a state 
following hunger contractions in the fasting animal, the peripheral leukocyte 
fell and staved down during the entirs period of 1 tion. to rise va 


stomach began to contract (chart 1 


IX PERI nT 2 During the dilatatior {i the stomach induce: 
stimulatio. in a statving animal, the leukocyte « t droppe 5 e stomac 
dilated, and returned to its original level only when the st K evan t ntract 
again (chart 2) 

IeXPERIMENT 3 During the period of digestive contractions, the tor it 

! 

stomach was fairly constant, and similarly, the leukocyte count was const 
(chart 3) 

EXPERIMENT 4: In patients, the relaxation of tonus in a hungry patient occur 


ring after the intramuscular injection of a nonspecific milk preparation was asso 
ciated with a considerable leukopenia. Note, however, that this leukopenia becam« 
manifest, not at the time of injection, but at the time that the stomach dilate: 
(chart 4) 

COMMENT 


From these results it would appear that the state of tone of the 


I 
stomach is associated with distinct fluctuations in the peripheral leuko 
cyte count. However, it is probably not the only factor For 
example, it is known that injection of a nonspecific milk preparation, 
a protein substance, is followed by increased function and capillary dila 
tation in the liver.** I feel, therefore, that the dilation of the stomach 
which follows the injection of this substance is not a single response. 
but rather a part of the unified response of the entire splanchnic area 
] 


Further, it is generally known that during active digestion, it is not 
s : s 


i 


only the stomach which is stimulated, but the entire splanchnic area 


If one assumes that the stomach reacts as a representative part of the 


viscera, one has in that organ a convenient method of determining the 


reaction of the splanchnic area of stimulation, and further, the relation 
between the splanchnic area and the peripheral organs. ‘This so-called 


splanchnoperipheral balance *” is therefore of importance in the cor 


troversial points of Widal’s hemoclastic crisis \ chronic splanchni 


pathologie condition will be associated with hyperemia of the liver, ston 


»* ~ 


he stomach will have 


ach, spleen and other organs, and in turn with catarrhal gastritis and 
delayed digestion. That means that in such a case t 
to dilate more and longer than the normal stomach to accomplish the 
same physiologic end. Since gastric dilatation is closely interlinked witl 
peripheral leukopenia the stomach which must dilate the longest will 
show the longest period of depression of the peripheral leukocyte count 
( Widal’s hemoclastic crisis ). 
23. Muller and Petersen (footnote 14, second reference 


24. Ciacci, C., and Pizzini, B Arch. de méd. expér. et d’anat. path. 17:129 
1905 
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Chart 2.—Starving animal; primary period hunger contractions with high 
peripheral leukocyte count; psychic inhibition following the exhibition of food 
with immediate effect on the leukocyte count 
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Holzer and Schilling '* have already shown that a typical Widal 
crisis will appear in every case that shows hypochlorhydria. 

It would appear, therefore, that not only in liver disease, but in am 
splanchnic pathologic condition and probably in such diseases that ar 
associated with autonomic inbalance (asthma, hay-fever, hyperpiesis an 
other conditions), a prolonged leukopenia will follow the ingestion o 
food—the result of the compensatory dilatation that the stomach must 
undergo in order to maintain its normal digestive function \t present 
[ am attempting to obtain experimental proof for this hypothesis 


SUMMARY 

1. There is a distinct time relationship between altered tonus of the 
stomach and alteration in the peripheral leukocyte count 

2. This relation is expressed as a leukocytosis when the stomach is 
actively contracting and a leukopenia during the period of gastric dila 
tation. 

3. In those pathologic states that involve chronic gastric congestion, 
delayed digestion, one would expect a prolonged gastric dilatation 
to meet the physiologic digestive requirements, and consequently a pro 
longed leukopenia. 


4. A discussion concerning how far the balance between the stomacl 


and periphery depends on control through nervous, chemical o 


mechanical elements is not within the province of this papet 
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THE BeELoveD PuHysician, Sik JAMES MACKENZII \ BiocrapHy. By R. Mac 
NAIR WiLson. Price, $4.00. New York: The Macmillan Company, 1926 


neration and Mackenzie well 





There are many beloved physicians in every ge 
deserved the title for he was loved not only by those who saw in him the helptul 
physician, but by all who were first attracted by his investigating genius, and 
ho came to know him personally. All these, and all who follow later in the 
» learn all they can of Mackenzie, and will 


study of medicine, will wish t 
therefore be grateful for this biography. It is to be hoped that they will not 
be deterred by the strange style the author has cultivated, a combination ot 
girl reporter and bed-time story teller. We get a brief but good account ot 
Mackenzie's descent and early life and schooling, in which William Archer, 
the translator of Ibsen, appears as a classmate. The author makes much of 
the fact that Mackenzie was not a keen student in his early days. The impulse 
to study medicine, it is said, resulted from seeing the colored jars of water in a 
“chemist’s” window—in American, pharmacist’s. Mackenzie became an appren 
tice and for four years worked twelve hours a day in the pharmacy, with 
fifteen on Saturday and four on Sunday. This would horrify makers of medical 
school schedules, whose aim is to secure “time to think” for the present day 
student. Of course, Mackenzie was not formally a medical student then, and 
vet he had time to learn enough of the practical work and the fascination of 
») take up the study, and this intention was not 


the medical career to decide t 
lessened during the year he spent after his apprenticeship, in a Glasgow 
pharmacy. At 21, he went to Edinburgh to begin medical work, four years 
older than the majority of the men of his “year.” This was in 1874, the year 
Lister acknowledged his debt to Pasteur. In 1878, when Mackenzie got his 
degree, Pasteur delivered his address on wound putrefaction, and the young 
physician, thinking research as revealed by Pasteur was not for him, obtained 
a position as resident in the Edinburgh Royal Infirmary, as a preparation for 


general practice In due time, he settled in the town of Burnley, in the 
“Black Country,” where the first American pilgrims sought him out a few 
vears later. The atmosphere of that Old World corner and the daily routine 


ot Dr. Mackenzie's practice are well set forth by the author. How he took 
to research by following up the things his curiosity encountered in practice, is 
described in a provokingly rhetorical style; at least it seems so to a medically 
trained reader. Just how it affects the intelligent layman would be an inter 
esting thing to investigate. It would be interesting, also, in a seminar in 
medical history to use the “Beloved Physician,” allowing beginners to give 
their interpretation of the account there, having more advanced students work 
up Mackenzie’s original publications and fitting together the two interpreta 
tions. It is unfortunate for medical readers that there is no bibliography 
The various lines followed by Mackenzie in his further career are all described 
by the author, in the same artificial style. Through it all the personality of the 
man emphasizes itself, showing his power as an observer, a thinker and writer, 
and as a controversialist, but also his personal charm, a charm both physical 
and mental, and unusual sincerity and courage. 

For the guidance of readers inexperienced in the history of medicine, it 


should be pointed out that certain exaggerations must be allowed for. The 
apathy with which Mackenzie’s discoveries were received, the opposition lh 
encountered, were not unusual or personal. Auenbrugger, who was no fighter, 


described the fate of all innovators in a few words. So there is a note of 
nsincerity that Mackenzie, least of all subjects of biography, deserved in the 






































































iscarded . Me 
tracings well or badly mad Many hundreds saw also t n 
jugular pulss Mackenzie was almost the first to let his mind pla n tl 
phenomena, and was actually the first to employ a1 hicat t the 
ment and to advance the knowledge t d rder r the if atior M 
might have been said of the apathy of professional i tigator p! ¢ 
although in time a few of them gave Macket ind the bject valuabl 
tance Some of the simple ex: t that Macke cor 
of undoubtedly resulted from hi wn destructive criticist That he id tl 


human tendency to error appears from a quotation it apter NXXII, in w 


he asserted that certain variations of the electrocardiogra ire beyond inte 
pretation. Perhaps they are, but the Mackenzie who put the funnel over 1 
jugular vein would not have said so, he would have “tried.” as he really d 
through Thomas Lewis. Still another evidence is seen in his tenden 
“laws” for biologic phenomena, laws that may exist it that have l 
eluded those who formally searched for then The man and his investigat 
deserve the thoughtful consideration of all who concern themselve vit 
study of medicine, and the present work, with all its ts ll well 


the reader 


THE PuystoLoGcy or EXERCISI \ text-book for Students of Physical Educat 
By James Hurr McCurpy, A.M., M.D., M.P.E., Director of Physical | 
cation Course in the International Young Men’s Christian Association Colleg« 





Springfield, Mass.; Editor of the American Physical Education Rev 
Second edition, thoroughly revised. Illustrated. Philadelphia: Lea & Febi 
1928 
The subtitle of the book more nearly describes the haracter 
book since it is essentially a textbook for students in physical education rat 
than a monograph on the physiology of exercise The first half of the be 
devoted to the general effects of exercise on bodi ctions su as cir iti 


blood pressure, heart rate, blood composition, and effects of exercise in tl 














way of training and neuromuscular mechanism second part deals 1 
specifically with the effects of certat1 « fr exercise uc! gyi st 
ming, rowing and running on_ the functi There is a « te 
Physical Efficiency Tests and a concluding chapter on the Physiolos 
Each chapter is concluded with a fairly complete bibliography and a detail 
of questions covering the content of each chapter Dhese uestiot i] 
elementary examination questions 

The author appears conversant with the literature the field, but the t 
assimilation in the presentat the iterial frequent Lp d t 
the pre entation being freque merel a collectio ot statet t I ere 
authors without much analysis or critical fitting of these into the general 
of the author. In many places the author appears in the role of a pr g 
exhorter or preacher for the benefits of physical training At time ‘ ‘ 
of loose or meaningless statements, like the following Wi a 1S ana 





while the man is catabolic in type.” “The evolution of the animals has | 
physical development, that of man largel t and emot 

Many of the questions appended at the end r appear too ele t 
if not downright purile, to be included in ical tr g 
students of college grade. The following are examples Put on the board 


the class session the normal resting horizontal and standing pulse of each member 
of the class.” “What additional studies in blood pressure need to be made 


“What skeletal 


muscles are under 
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on the size of the heart in addition to the Harvard studies are needed?” ‘What 
are the effects of rowing in future life?” 

The author makes a very telling albeit dubious point in favor of rowing by 
asserting (p. 220) “that Harvard oarsmen show a higher percentage of marriage 
and size of family than all the graduates of Princeton, Yale, Bowdoin and Har- 
vard.” And further, “the Harvard oarsmen are above the average in longevity, 
fecundity, health and success in life.’ The Who’s Who in America is even brought 
in as evidence for this superior value of rowing to success. All this is interesting, 
but is it good science ? 

Despite these weaknesses or defects in the book, the volume will be found 
helpful to students of physical education and to doctors, in connection with exercise 
as a therapeutic measure, because of the presentation of the essential literature 


in compact and accessible form 


DISEASES OF THE MovutH By Strerttinc V. Meap, D.D.S._ Price, $10. Two 
hundred and seventy-four illustrations and 29 color plates. St. Louis: 
C. V. Mosby Company, 1927. 


In his preface, the author notes the growing need for a “more intimate 
co-operation between dentists and physicians.” A perusal of the text tends 
toward the conviction that such consultations are necessary, because neither 
physician nor dentist has the apparatus or experience required by the specialist 
in any branch of medicine other than his own; consequently, they must consult 
with each other, and each must record his observations. A review of the 
chapters on “Examination” points conclusively to the foregoing statements. 

The chapter on “Impacted and Unerupted Teeth” is commendable in that 
it does not advocate the removal of such teeth without some definite reason 
for so doing; the judgment of both dentist and physician is frequently required 
before treatment should be instituted. 

The chapter on “Pulpless Teeth” deals with the subject in a rational manner 
and deprecates treatment by the extraction faddist, as well as treatment by 
those who are opposed to extraction. 

In the comprehensive chapter on “Stomatitis,” page 329, I think a correc- 
tion in priority should be made, namely, the term, “Ulceromembranous Gingi- 
vitis,” as suggested by Grieves, is synonymous with “Acute Ulcerous Gingivitis” 
described by Dr. Thomas L. Gilmer in a paper published in the Dental Review, 
1906, volume 19, page 459, and at his suggestion and from material furnished 
by him, Dr. Tunnicliff cultured, anaerobically, the organisms discovered and 
described by Vincent and Plant, thus demonstrating them as the cause of this 
disease. 

This book will prove a valuable addition to the working library of both 
dentist and physician, as it brings out the multiplicity of diseases manifested 
in and about the mouth and will greatly assist the diagnostician, rather than 
the surgeon, as the size of the volume probably precludes the full discussion 
of pathology, technic and after-treatment. 


EpipEMIc INFLUENZA, A Survey. By Epwin O. Jorpan, Pu.D., Sc.D., Pro- 
fessor of Hygiene and Bacteriology, The University of Chicago. Price, $5 
Pp. 599 with 98 text figures. Chicago: American Medical Association, 1927. 
The Committee on Scientific Research of the American Medical Association 
is to be congratulated on having secured the services of one so appropriately 
fitted as Professor Jordan to make a comprehensive survey of the literature 
on the last great influenza pandemic. He has examined most of the publications 
on the subject (his selected bibliography contains nearly 1,300 references) and 
has apparently done so with great care. His comments are critical and to 
the point; his conclusions are drawn with caution. 
Jordan believes that the pandemic of 1918 was pretty certainly identical 
with that of 1890 and the other great pandemics of history; but that its relation 








endemi 
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material on morbidity and mortali 
role played by th 
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Price, $12. Pp. 1236 with 519 


This volume deals entirely w 


e ] 
light ot recent theories and resez 
diagnostic procedures such as ro 
of clinical methods of diagnosis 


the most recent views in physiolo 


physiologic standpoint. These inc 


, 
most recent scientific developme: 





the book might be more concis¢ 


might be considered more f 
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lishing Company, 1927 


prominent authorities, both clinici 


is destined to die of cancer and o1 

Little new knowledge of the di 
discussions were mainly confined t 
laity and the family practiti 


in the cases which were otherwise 


such pitifully few cases of cancer 








e secondary inva 


tance seems to Nave e€ added t 
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of the epidemiologic data, and tl 
explain the occurrence of influet 
enhanced virulence of the virus 
are at hand 
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W. B. Saunders Company, 1927 


the gastro-intestinal tract in whi 


valent nomenclature, which as we k1 


The book is recommended to th 


the problem of lessening the mort: 


radical surgery. Radiotherapy was 


tactors is reviewed at some lengtl 


The suggested treatment of thes 


disease, based as far as ts possible 


This volume ot 336 pages repre 


Assistant Professor ot Medici 


mbryology, anatomy and physiology 


mentation is included. Brief chapter 


chapters in the book have been co 
the technic or knowledge required 
or experimentation. 

The last half of the volume 
gastric diseases. The author apparent! 
employed in classifying many of tl 
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cussed, and other highly controversial material 
sidered unfit for general acceptance 

\ favorable result in the campaign of the la 


umber of early curable cases, but much room for 
Control by eugenic measures is today theoretically 
of the question The lead treatment is too new 
appears to have great possibilitic 
The main accomplishment of the meeting was 





but w 


discussed 


as COT 
tew years is the increasing 
improvement is still present 


possible, but practically out 


oO pass judgment on, but it 


i@ organization « 


tf world 


wide cooperation in the control of cancer 

[it PHARMAZEUTISCHEN (aRUNDLAGED DEI \R EIVERORDN UNGSLEHRI Von 
GreoRG EpMUND DANN. Price, 15 marks. Pp. 312, with tables, index and 
10 illustrations. Leipzig: Theodor Steinkopff, 1927 
This book is a German edition of Gentz’s “Der vanligare Lakemedelsfor 

merna”’ subjected to some alterations and made to conform to the German 


panel regulations and pharmacope 


1. Prescription writing is clearly described 


and illustrated by numerous examples which demonstrate how practically all 
of the useful pharmaceutic preparations may be applied in practice. More 
than half of the book is taken up with worth while tables of dosages, solu 
bilities, incompatibilities, explosive mixtures and so on; the list of antidotes, 


however, is not entirely modern 
The book is well printed and may be 


ot 


this phase therapeutics. 
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Only 


Tut Mi 
1927. 
book 


the material essential to the 


is written for nurses. 


nurse 


recommended to 


ARTEN, 


those interested 


in 


M.D 


It is well outlined, concise and complete 
is discussed in any particular disease, 


and enough physiology and pathology is included to make things well under 
tood. The therapy in some cases seems as though it might be a little mis 
leading, as many drugs and procedures are mentioned or discussed which 
probably are of little value. The book, however, has been carefully written 
and will rank among the best textbooks for nurses 
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